



PREFACE 


HIS book is intended to serve as a guide to the stu<$ybf 
grasses of the plains of South India. For the past fig# 
rs I have been receiving grasses for identification, almost 
ry week, from the officers of the Agricultural and Forest 
mrtments and others interested in grasses. The require- 
its of these men t and the absence of a suitable book 
iced me to write this book 

I have included in this book about one hundred grasses 
r ide distribution in the plains of South India. Many oF 
n occur also in other parts of India The rarer grasses 
ie plains and those growing on the hills arc omitted, with 
ew to deal with them separately. 

The value of grasses can be realized from the fact that 
can supply all his needs from them alone, and their 
srtance in agriculture is very great, as the welfare of the 
e is dependent upon [grasses. Farmers, as a rule, take 
iterest in them, although profitable agriculture is impos- 
• without grasses Very few of them can give the names 
least half a dozen grasses growing on their land. They 
ect grasses, because they are common and are found 
ywhere They cannot discriminate between them. To 
mer “ grass is grass ” and that is all he cares to trouble 
►elf about About grasses Robinson writes “ Grass is 
r. It rules and governs the world It is the very foun- 
m of all commerce , without it the earth would be a 
m waste, and cotton, gold, and commerce all dead.” 
n the early days when the population was very much 
ed and when land not brought under cultivation was 
nsive plenty of green grasses was upon it and pastures 
numerous. So the farmer paid no attention to the 
ses, and it did not matter much. But now, population 
ncreased, unoccupied land has decreased very much and 
attle have increased in number Consequently he has 
iy more attention to grasses. 

>n account of the scarcity of fodder, people interested 
riculture and cattle rearing have very often imported. 



far no one has succeeded in establishing any one of the 
any large scale. Usually a great amount of labour and 
money is spent in these attempts. If the same amou 
attention is bestowed on indigenous grasses, better re 
can be obtained with less labour and money. Then 
many indigenous grasses that will yield plenty of sti 
they are given a chance to grow The present deterior 
of grasses is mainly due to ovcrgra/ing and tramplin; 
men and cattle 

To prove the beneficial effects which result from pre\ 
ing overgrazing and trampling, Mr. G. R, Ililson, De 
Director of Agriculture (now Cotton Hxpert), selected s 
portion of the waste land in the neighbourhood of the f 
at Hagari and closed it for men and cattle. As a resu 
this measure, m two years, a number of grasses and o 
olants were found growing on the enclosed area very i 
ind all of them seeded well. Of course the unenclosed a 
vere bare as usual. 

In the preparation of this book I received consider! 
lelp from M.R.Ry. C Tadulinga Mudaliyar Avargal, f. 
Assistant Lecturing and Systematic Botanist, in the desc 
ion of species and 1 am indebted to M.R.Ry P S. Jiva 
iao, m.a., Teaching Assistant, for assistance in proof-readi 

I have to express my deep obligation to Mr. G. A. 
ituart, I.C.S., Director of Agriculture, for encouragemen 
ndertake this work and to the Madras Government 
rdering its publication. 

For the excellence in the get up of the book I 
idebted to Mr F. L Gilbert, Superintendent, Governnn 
ress 

AGRK ULTURAI CoLLLGE. 
awley Road, Coimisatork 
2nd Jnm 1921. 
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A HAND-BOOK OF SOME COMMON SOUTR 
If 


Grasses occupy wide tracts of land and they are evenly distri- 
ted in all parts of the world. They occur in every soil, in all 
ids of situations and under all climatic conditions. In certain 
ices grasses form a leading feature of the flora. As grasses do 
t like shade, they are notpsually abundant within the forests 
her as regards the number of individuals, or of species. But in 
en places they do very well and sometimes whole tracts become 
iss-lands. Then a very great portion of the actual vegetation 
uld consist of grasses. 

On account of their almost universal distribution and their 
a . t economic value grasses are of great importance to man. 
d yet very few people appreciate the worth of grasses, 
hough several families of plants supply the wants of man, the 
ss family exceeds all the others in the amount and the value of 
products. The grasses growing in pasture land and the cereals 
wn all over the world are of more value to man and his domestic 
mals than all the other plants taken together. 

To the popular mind grasses are only herbaceous plants with 
row leaves such as the hariali, ginger grass and the kolakattai 
ss. But in the grass family or Gramineas the cereals, sugar- 
e and bamboos are also included. 

brasses are rather interesting in that they are usually successful 
ccupying large tracts of land to the exclusion of other plants. 
ie take into consideration the number of individuals of any 
:ies of grass, they will be found to out-number those of any 
:ies of any other family. Even as regards the number of 
;ies this family ranks fifth, the first four places being occupied 
►ectively by Composite, Leguminosae, Orchideae and Rubi- 
e. 

Vs grasses form an exceedingly natural family it is very 
cult for beginners to readily distinguish them from one 
her. 

'he leaves and branches of grasses are very much alike and the 
ers are so small that they are liable to be passed by unnoticed, 
recognition of even our common grasses is quite a task for a 
nist. 

o understand the general structure of grasses and to become 
liar with them it is necessary to study closely some common 
ses. We shall begin our study by selecting as a*type one of 
mecies of the crenus Panicum. 




fibrous roots all springing from the bases of the stems. In adc 
to this crown of fibrous roots, there may be roots at the nodi 
some of the prostrate branches. The stems and branches are i 
at fiurst, and leaves arise on them one after the other in rapid su< 
sion. After the appearance of a fair number of leaves the 
elongates gradually and it finally ends in an inflorescence. 



1 It. i “ l'anu uni jA\amcuin (1 uli plant ) 

The stem consists of nodes and internodes. The internoc 
ire cylindrical and somewhat flattened on the side towards t 
ixillary bud. When young they are completely covered by t 
eaves and the older ones have only their lower portions cover 
>y the leaf-sheaths. Usually they complete their growth in leng 
ery soon, but the lower portion of the internode, just above t 
ode and enclosed by the sheath, retains its power of growth f 
ome time. 

1 rrmsisU nf the two narts. the leaf-sheath and the lea 


rrow membrane with fine hairs on its free margin. This is call 
1 ligule. (See fig. 2.) 

The leaf-sheath is attached at its base, to the node and it 
slightly swollen just above the place of ins« 
tion. It covers the internode, one marg 
being inside and the other outside. Tl 
surface of the sheath is sparsely covered wi 
long hairs springing from small tubercle 
The outer margin of the sheath bears finchai 
all along its length. (See fig. 2.) 

The leaf-blade is broadly lanceolate, wit 
a tip finely drawn out. Its base is rounded ar 
the margin wavv, especially so towards tl 
base. On the margin towards the base Ion 
hairs are seen, and some of these arise froi 
small tubercles. The ni.ii gin has a hyalin 
border which is ver\ minutely serrate. Thei 
is a distinct nud-rib and, on holding the ler 
against the light, tour or five small veins com 
in to view Ip the spaces between these vein 
lie many fine veins All the veins run parallc 
from the base to the apex At the base of th 
blade the veins get into the leat-sheath an 
therefore the sheath becomes .striated. Juj 
above the ligule and at the base of the leal 
blade theic is a colourless narrow tone. 7'hi 
is called the collar. 


already stated 
inflorescences ap- 
at the free ends 
branches Every 
ch sooner or later 
mates in an mtlo- 
ence which is a 
pound raceme 
-e are usually five 
ix racemes in the 
rescence. Each 
lie has an axis, 
d the rachis, which 
3 unilaterally two 
of bud-like bodies. 
,e bud-like bodies 
the units of the 
rescence and they 
called spikelets. 
fig. 3.) 




or, 2 — Leaf of 
meum ja\au)CJtn 
ill leaf , li a por 
i of the leal sh jw - 
I the ligule and 
he collar 


Kig. 3. — The inflorescence of Panicum 
javameum. 

i. Inflorescence ; 2 and 3. ihe f^ont and the back 


The spikelets are softly hairy and are shortly stalked, 
pedicels of spikelets are hairy and sometimes one or two 



A 


Pig. 4.- Parts of the spikelets of 
Pamcum javamcuai 

A. A spikelet , 1,2, 3 and 4. the first, 
second, third and the fourth glume, 
respectively ♦ 3a. palea of the third 
glume ; 4a palea of the fourth glume ; 
5. lodicules ; 6, stamens ; 7 ovary , 

8. stigmas. 


hairs are also found on t 
Each of these spikelets cor 
of four green membranous s 
tures called glumes. The 
two glumes are unequal, the 
being very small. The se< 
and the third glumes are bro 
ovate-oblong with acute 
Both are of the same height 
texture, but the second i* 
nerved and the third 5-ner 
The fourth glume is membrai 
when young, but later or 
becomes thick, coriaceous 
rugose at the surface, 
opposite to the fourth glume tl 
is a flat structure with two ner 
similar to the glume in text 
This is called the palea. 
fourth glume and its palea adl 
together by their margins, 
side the fourth glume 
between it and the palea th 
are three stamens and an ov 
with two styles ending in feath 
stigmas. Just in front ot 
ovary and outside the stami 
two very small scale-like boc 


are found. These are the lodicules. They are fleshy and v 
developed in flowers that are about to open. In the spikelet th 


is only one full flower. The third glume contains no flower in 


but occasionally there may be in its axil three stamens. The fi 


two glumes are always empty and so they are called empty glum 
(See fig. 4.) In mature spikelets the grain which is free 


enclosed by .the fourth glume and its palea. 



CHAPTER If, 


THE VEGETATIVE ORGANS. 

Grasses vary very much in their habit. Some grasses gro 1 
erect forming tufts and others form cushions with the branche 
creeping along the ground. (See figs. 5 and 6.) We usually fin 
ill intermediate stages from the erect to the prostrate habi 
Underground stems such as stolons and rhizomes occur in som 

grasses. Grasse, 
of one particula 
species generally 
retain the sanu 
habit but thh 
does not always 
hold good. F01 
example Tragui 
racemosus grows 
with all its 
branches quite 
prostrate in a 
poor, dry, open 
soil. If, on the 
other hand, this 
happens to grow 
in rich soils, or 
amidst other 
plants or grasses, 
it assumes an 
erect somewhat 

Fic. 5. — Llcunne .vgyptiaca tufted habit. 

' Andropogon con- 

' tus and Andropogon pert us us are other grasses with a tendency 
r variation in habit. Plants that are usually small often attain 
rge dimensions under favourable conditions of growth. Ordi" 
rily the grass Panicum javanicum grows only to I or 2 feet (See 
. 1.) The same plant in a good rich soil grew to about 6 feet in* 
jr months. (See fig. 7.) • 

Some grasses are annual while others are perennial. It is often 
fiTcuIt to determine whether a certain grass is annual or perennial, 
t by examining the shoot-system this can be ascertained easily, 
an annual all the stems and branches usually end in infior- 
•ences and they will ail be of the same year. If, on the other 
ad, both young leafy branches and old branches ending in 
lorescences are found mixed, it must be a perennial grass. Th^e 
sence of the remains of old leaves, underground stolons and 
zbmes is also evidence showing the perennial character of the 
nt. 

Grasses are eminently adapted to occupy completely large 
as of land. They are also capable of ve ry rapi d extension over 
je areas, on account of the production of stolons, rhizomes and 
formation of adventitious roots. 




The root-system. — The root-system of grasses is very str 
in its character. In most grasses, especially in erect ones, se 
roots all of about the same diameter arise in a dense tuft 

nearly 
same 
and fron 
lower-mc 
1 nodes of 
stems, 
roots are 
thin 

fibrous ir 
vast maj( 
of t] 
plants, 
they 
tough 
wiry onl) 
a few Cc 
such as in 
case of 
roots of Pe 
setum i 
chronics, 
Alopecitros , 
Iscluemum 
p do sum 2 

Andropogoh 
Sch vnanthu 
On a cl< 
exanunatio 
it will Deco 
evident tl 
all the ro< 
of a gr« 

Fig. 6.— Pamcum Crus gilli plant i 

adventitiou 

Inasmuch as the growth of the primarv root is soon overtaken i 
other roots growing from the stem, all the roots happen to be of t 
same size. Roots arise from the nodes just above the insertion 
the leaf, and they grow piercing the leaf-sheath 

Grasses in which stolons and prostrate branches occur have, 
addition to the usual radiating crown of roots at the base, aeri 
roots growing out of the upper nodes of the branches and tixin 
them to the soil. Such roots become supporting or prop roots an 
are particularly conspicuous in several stout tall grasses such z 
Andropogon Sorghum , Zea Mays and Penmsetum typhouleum. (Se 
Igs. 8 and 9.)- 

All the roots bear branch-roots which originate from the inne 
jortion of the mother roots in the usual manner. The charactc 
ind the extent of the development of the root-system is to a larg 
;xtent dependent upon the nature of the soil and its moistur 
rontent. In light dry soils roots remain generally stunted and ii 




veil drained rich soils they attain their maximum development 
n clayey soils roots penetrate only to short distances. Whei 



I u , 4 - I’anicum j. v.tr ic tin 


,orl is rich and sandy roots go deeper and extend in all direc- 
► The root-systems of most grasses are superficial and so are 
adapted for surface-feeding. 

he shoot-system.— The shoot-system varies with the duration 
e life of the plant. In annual grasses stems are in most cases 



erect and even Jf they are not entirely so they become erect 
time of flowering. They are attached to the soil by a t 
fibrous roots arising from the base of the stems. But in pfcre 



Fig. 8. — Prop roots of 
Andropogon Sorghum 



Fl<». 9- -\enal root 1 ? of Ischremum ciliare. 


in addition to erect branches, creeping branches, stolons 
•hizomes may occur. 

The stem is either cylindrical or compressed and consisl 
lodes and internodes. In most grasses the internodes are usu 
lollow, the cavity being lined by the remains of the original 
•ells. However, there are also grasses in which the stems ren 
olid throughout. In many grasses the basal portions of stems 
nore leafy and the internodes are short, but in the upper port 
he internodes become longer separating the leaves one from 
>ther. 

In young Shoots the leaves grow much faster than the interne 
nd consequently internodes remain small, and leaves become \ 
onspicuous. The youngest portions of the shoots are by 
leans always well protected by the surrounding leaf-shea 
is soon as leaves have grown fully, the internodes begin 
longate rapidly separating the leaves. At first growth in Ten 
ikes place throughout its length in the internode and when it g 
Ider this elongation teases. But, however, the lower portion 
le internode close to the node and which is enclosed by the le 
heath retains its power of growth for a considerable time. 

Branches arise from the axils of leaves and when a considers 
umber of the axillary buds, especially from the lower noc 
svelop into branches the plant becomes tufted in habit.* In m 
rasses branches grow upwards through the sheath and emerge 

_ __ — * - 1 i — — i — c — l u 1 — — ii : M j 



instead of growing straight up through the sheath, pierce the Iw 
sheath, come out and then they grow out as branches. This dll 
be seen in the underground stolons of Pauicum repens and in tl 
ordinary aerial branches of Arundo Donax. Branches that pieri 
through the sheaths are called extra-vaginal branches. (See fig. io 



Pig. io. — L* tra-\ shoots of 

Pam cum repens and 2. Arundo I>ona\. 


Fig. r 1 . — Nodes. 

1. Glabrous node ; 2. bearded node; 
3 node nit longitudinally 



The nodes are in most cases very conspicuous and they are 
iften found swpllen. However, it must be remembered that the 
nlargement at the node is not due to the increase in size of the 
ctual node, but due to growth in thickness of the base of the leaf- 
heath. (See fig. 1 1-3.) Nodes may be pale or coloured, glabrous, 
iairy or bearded with long hairs. When the stem is erect the 
odes are short and of uniform size all round. But, if the stem is 
ent down or tipped over by accident, the nodes begin to grow 
rnger on the lower side until a curvature sufficient to bring the 
tern to the erect position is formed and then it ceases to grow. 

As already noted some perennial grasses have creeping stems 
nd stolons, while others may have rhizomes. The grass Cynodon 
ictylon develops several underground stolons which are covered 
ith white scale leaves and whose terminal buds are hard and 
larp so that they may be able to make their way through the soil, 
he rhizomes when continuous and elongated are usually sympodia 
>rmed by the lower portions of the aerial shoots. The aerial 
loot comes into the air and its lower portion is continued by a 
anch prising from a lower leaf axil beneath the soil. 

The leaf. —Leaves are two-ranked and alternate, and very 
ten they become crowded at the lower portions of the shoot* so 
to form basal tufts, though they are farther apart in the upper 



ouu in im/mn vxi\.n.ooc.o 


portions of these shoots. Three distinct kinds of leaves 
met with in grasses. First, we have the fully formed foliage le; 
so characteristic of grasses. These are most conspicuous and 
formed in large numbers. 



Mg 12 — Prophjlla 

A. A branch with its proph\llum , Y> 
proph}Uum ; C section of the 
prophv Hum 


The other two kinds of lea 
are neither so conspicuous 
so numerous as the foil 
leaves. At the base of sh( 
occur abortive leaves which 
really rudimentary sheai 
These are called scales. 1 
third kind of leaf is a modil 
structure called the prophyll 
prophyllum. (^ee fig 12.) It 
the first leaf occurring m ev< 
branch on the side next to 1 
main shoot and it is a two-keel 
membranous structure rese 
blmg somewhat the pa lea foil 
in the spikelets of grasses. T 
portion of the prophyll betwe 
the keels is concave due to 1 
pressure of the mam stem, wh 
the sides beyond the keels bei 
forward clasping the stem 


The ordinary lohage leaves of grasses consist 



Flo, 13. — Ligules of 1. Oryza saliva ; 
Panicum javanicuru : 3 Andropogon 
rceoanthus : 4. A contortus 


of the tv 
parts, the flat expanded upp 
portion called the blade and tl 
lower part called the sheath th, 
enc irclcs the stem above the noc 
from which it arises. The lea 
sheaths usually fit close to tl 
stem, but they may also be loos 
or even inflated. Though the lea 
sheath surrounds the internod 
like a tube, it is not a closed tub< 
It is really a flat structure rolle 
firmly round the stem with on 
edge overlapping the other. I 
most cases it is cylindrical and 1 
may be compressed in a few cases 
Occasionally it may have a pro 
minent ridge or keel down it: 
back. The sheath may be glab 
rous or hairy, smooth or striate 
externally, and the outer margir 
is often ciliate. In a few grasses 
the sheaths become coloured 
especially below or on the side 

— 1 .1 





The ligule is a structure peculiar to grasses and it varies ver 
h. In some grasses it is a distinct membrane narrow or broac 

with an even, truncat 


i 



I 1 10 14 -Stupes of leaf blidcs 
ind 8 Lmevolate , } and 6 . laiueolalt* In 
2 and 5 linear, and 4 mate 


or erose margin, o, 
finely ciliate. Very 
often it is only a line 01 
fringe of hairs, whilsl 
in some it may be en- 
tirely absent as in the 
leaves of Panicum colo - 
» nunu When it is a 

1 membrane it may be 
I broad and oblong, 

ovate and obtuse, or 
lanceolate and acute. 
(See fig. 13.) The func- 
tion of the ligule is 
U/ probably to facilitate 

the shedding of water 
which may run down 
the leaf, and thus 
lessen the danger of 
ten rotting of the stem 

which is sure to follow, 


water were to find its way into the interior of the sheath. 


times, in addition to the ligule, other appendages may be 


nt in grass leaves as in Oryza sattiui. Such outgrowths are 
1 auricles or auricular outgrowths (See fig. 13 ) 


he leaf-blade is well developed in the foliage leaves and in 
cases it follows three tlv on the sheath But in bamboos and 
species of Ischaemum there occurs a short petiole or stalk 
i en the leaf-blade and the sheath The sheath corresponds 
lologically to the leaf base of a leaf of other flowering plants. 


grasses the leat-blades usually grow more in length than in 
ther direction and there is no (mm to the length they may 


. Some 
have 
;hort leaves, 
, very long 
The leaf- 
in most 
>s is more 
,s of some 
i ted form, 
as linear, 
-lanceolate, 
date, etc. 



1 




fig. 14.) l it* 15 —Margins of leaves 

ew grasses 1 and 2 \ mtl> serrate, ?. glandular , 4 and 5. very minutely 
af blade is serrate 6 . very minutely serrate and ciliate. 

but this is a rare condition. Therefore, in noting the general 
of the leaf-blade the relation of the length to the breadth, 
aount of tapering towards the apex and base and the nature 
apex should be considered. 



The veins in the leaf-blade can usually be seen on holdir 
leaf up to the light. All the veins run parallel. In most 
the mid-rib is prominent and in some cases there may be , 
distinct keel. Amongst the veins running through the leaf- 
some are large and prominent, while others are small am 
conspicuous. On account of this disparity, very often, ridge 
furrows become prominent on the upper or lower, or on bot 
surfaces of the leaf-blades. Generally the two surfaces ( 
leaf-blade are distinct, and they may be glabrous or hair} 
most grasses the surfaces are rough or scabrid to the touch c 
to the presence of regular rows of exceedingly fine sharp po 
minute hairs. 

The apex of the blade is generally sharp and pointed, act 
acuminate, or sometimes it may be drawn to a very fine poii 
gradual tapering. Blunt or obtuse tips are not altogether ab 
but it is not a common feature. The leaf-blades in Panicum col 
and in some species of Andropogon are rounded or obtuse a 
apex. 

The margins of the leaf-blade are somewhat hyaline and 
may be perfectly even or cut into serrations of fine teeth m va, 
ways. (See fig, 15.) In addition to these nnnute teeth, there 
be long or short cilia. Sometimes the margins are glandular 1 
Eragrostts Willdenoviana and Eragrostts major . 

The base of the leaf may be narrower, broader than, or a 
the same as the breadth of the leaf-sheath It may be roun 
amplexicaul or narrowed. At the base and just above the hg 
region there will always be a white distinct zone in the lamm 
all grasses called the collar. This collar varies in length 
breadth according to the species of grass. 

In young shoots all the leaf-blades are usually found folde 
the terminal portions. In most c, 
the leaf-blade is rolled up inwards f 
one end to the other so that one mai 
is inside and the other outside. 1 
folding is termed convolute This 
the kind of folding that is found 
most grasses. However, there are sc 
grasses such as Eleusme agyptiaca 1 
Chlorts barbata, in which the foldinj 
different. In these grasses the lami 
are folded flat on their midribs so t 
each half of the blade is folded flat 
the other, the inner surfaces being 
contact. The leaves are said to 
leaf.VheithsTVand 5. kaF-bUdes. conduplicate in this case. When 
B Convolute; 1 and a. leaf, leaves are conduplicate the shoots ■ 
sheaths ; 3 and 4.' leaf- blades more or J ess compressed. (See fig. I 



Kio. 16. —Transverse section >f 
leaf.buds. 

A. Cmvlnnlirat^ . T 



CHAPTER III, 


THE INFLORESCENCE AND FLOWER. 

The flowers of grasses are reduced to their essential organs 
le stamens and the pistil. The flowers are aggregated togethe: 
n distinct shoots constituting the inflorescence of grasses 
ooner or later all the branches of a grass-plant terminate in 
[florescences which usually stand far above the foliage leaves, 
s in other flowering plants, in grasses also different forms oi 
[florescence are met with. But in grasses the unit of the inflores- 
mce is the spikelet and not the flower. 

The forms of inflorescence usually met with are the spike, 
ceme and panicle. When the spikelets are sessile or borne 
rectly along an elongated axis as in Enteropogou meluotdes the 
floresce nce is a spike. If the spikelets borne by the axis are .all 
iTFe3* However short the pedicels may be, it is a* r accrue. It 
ust, however, be remembered that true spikes are very rare. An 
florescence may appear to be a spike, but on a close examination 
will be seen to consist of spikelets more or less pedicelled. 
tch an inflorescence, strictly sneaking, is a spjcifpr m jra^me. 
le branches of the inflorescence in Paifafum scrobuulatnm or 
meum jammatm are racemes and the whole inflorescence is a 
mpound raceme. The inflorescence is a panicle when the 
ikelets are borne on secondary, tertiary or further subdivided 
inches. Panicles differ very much in appearance according to 
* relative length and stoutness of the branches. In Eragrostts 
mula the panicle is very diffuse, in Eragrostts Wiltdenovianu 
s so. The panicle in Sporolwlus coromandehanu% is pyramidal 
i the branches are all verticillate, the lower being longer than 

upper. The branches of a panicle are usually loose, spreading 
drooping in most grasses. But in some species of grasses^such 
Pennisetum Alo pee tiros and Setaria glauca , the paniculate inflores- 
ces become so contractecT that the pedicels and the short 
nches are hidden and the inflorescence appears to be a spike, 
h inflorescences as these are called spicilorm panicles. The 
orescences in several species of Andropogon consist of racemes 
nuch modified as to appear exactly like a spike. What looks 

a spike in these cases consists of a jointed axis and each joint 
rs a pair of spikelets, one sessile and the other pedicelled. 

The name rachis is given to the axis of the spike, raceme and 
icle, whether the axis is the main one or of the branch. The 
uslbf-the inflorescence is usually cylindrical. In some grasses 
s zig-zag as in Pennisetum cenchroides. It is very much 
ened in Paspalum sirobuulatum , but somewhat trigonous in 
taria sanguinaits. In very many grasses the rachis is conti- 
is, but in a few cases it consists of internodes or joints which 
rticulate at maturity. Many species of Andropogon have such 
ed rachises. Sometimes the joints become greatly thickened 



and the surface hollowed out, the spikelets fitting in the cavi 
as in Rottboellia and Manisuris. 

In panicles, especially when they are diffuse, the prim 
branches may be disposed irregularly or in verticils on the ir 
axis. For example in the panicle of Eragro.sUs WiUdenovii 
the branches are irregularly disposed, whereas in Sporoh 
coromandelianus the branches are verticillate. In both th 
grasses fleshy cushions are developed in the axils of the brand 
These swellings help to spread out the branches especially at 
time of anthesis The branches at the top spread out earlier tl 
those below. 

Sometimes at the base of the rachises, main or seconda 
glandular streaks are seen as in the rachises of Sporobolns a 
mandehanus . These glands secrete a viscid juice at the time 
anthesis 

The spikelet may be considered as a specialised bran 

consisting of a short axis, t 
rachilla bearing a series 
modified bracts, the glumes, t 
lower pair being empty blit t 
others bearing flowers in th< 
axils The glumes are tw 
ranked and imbricating As 
type for the spikelet that of < 
Kragrostis or Dinebra may 1 
chosen. (See fig, 17 ) In th 
spikelet the rachilla bears 
number of glumes alternate 
and imbricating. The first tv 
glumes at the base of tl 
spikelet do not bear any flowe 
and so these two glumes ai 
usually called empty glume 
This is the case in almost all th 
species of grasses The thir 
and the subsequent glumes ar 
‘gularly arranged on the slender rachilla alternately in two row 
1 the axils of each of these glumes there is a flower, excef 
?rhaps in the topmost glume. The flower is usually enclosed b 
e glume and another structure found opposite the glume an 
ffering very much' from the glume. This is the palea. It i 
tached to the axis of the flower a*ul its back is towards th 
ch ilia. Generally there are two nerves in a palea and it 
argins are enclosed within those of the glume. The palea i 
►mologous with the prophyllum which it very much resembles 
le prophyllum is usually found in the branches of grasses, but 1 
not confined to grasses alone It occurs in the branches of som< 
ecies of Commclina. 

The spikelets vary very much in their structure. The spikelets 
grasses of several genera consist of only four glumes. As usua 
e first two glumes are empty and the remaining two are flower 
aring glumes. Both these glumes may have perfect flowers as 
Isachne or the terminal one may contain a perfect flower, the 



Tg 17 — The Spikelet ol Dinebra arabica 
1 and 2 Empty glumes . 3, 4, ; and 6 
(lowering glume-, with flowers 



re r having either a staminate flower or only a palea. Ver> 
en the spikelets are unisexual and the male and female spikefets 
y be on the same plant as in Coix Lachryma-Jobi and Potytoca 
batch or they may be on different plants as m Spintfex squar - 
us. 

The glumes of a spikelet are really modified bracts and some 
'erentiate the flowering glumes from the empty ones, by giving 
m different names. The first two empty glumes are called glumes 
all agrostologists Some in Europe call the flowering glume 
er palea to distinguish it from the real palea which they call the 
icr palea. Some American Authors have recently adopted for 
flowering glume the term lemma introduced by Piper. 
Considerable variation is met with in the case of the empty 
nes Generally they are unequal, the first being smaller. Very 
n the first glume becomes very small and it may be altogether 
ent In some species of Panicum the first glume is very small, 
)igitana it is very minute and in Paspalum and Enochloa it is 
rely suppressed. The flowering glumes are generally uniform 
n there are many. In the spikelet having only four glumes 
fourth glume differs from the others mainly in texture. Instead 
>eing thin and herbaceous it becomes rigid and hard, smooth 
ugose externally as in Panicun;. Flowering glumes instead of 
g like emptv glumes, become very thin, shorter and hyaline in 
Iropogon. Sometimes the flowering glumes are awned. All of 
1 may be awned as in Chloris or only the fourth glume as in 
ropogon 

"he palea is fairly uniform in its structure in many grasses, but 
also subject to variation It becomes shorter in some and is 
nt in others. Instead of having two nerves, it may have one 
rarely more than two The palea can easily be distinguished 
, the glume, because its insertion m the spikelet is different 
i that of the glume. 

‘he lodicules are small organs and they are the vestiges of j 
the perianth. In most grasses there are only \ 
two, but in Ochlandra and other bamboos we 
meet with three lodicules. There are also 
some species with many lodicules. In shape 
they are mostly of some form referable to the 
cuneate form They are of somewhat 
elongated form in Aristida and Chloris, The 
function of the lodicules seems to be to separate 
the glume and its palea so as to enable the 
stamens to come out and hang freely at the 
time of anthesis. So it is only at the time of 
the opening of the flowers that the lodicules 
are at their best. Then they are fairly large, 
fleshy and thick and conspicuous. In the bud 
stage they are usually small and after the 
opening of the flower they shrivel up and are 
inconspicuous. There are also* species of 
»s in which the lodicules are not found, 
le stamens are three in number in the majority of grasses anc 
e met with in Leersia. Hvgrorhiza and Bamboos. Eacfc 



8 — 1< lower of 
Chloris 


lodicules ; 
mens ; 3. ovarv . 



SOUTH INDIAN GRASSES 


l6 

basifixed to the filament But as the anthers are long an 
connective is reduced to its minimum, they appear as if ve 
when the stamens are out. When there are three stamer 
stands in front of the flowering glumes and the other two in 
of the palea, one opposite each edge of the palea. The re 
positions of the parts of the floret are shown in the floral diag 
(See figs. 18 and 19.) 



Flo. 19 — V lorn] diagrams. 

The first is that of ( hlons, second of Panictim and the third of Ory?M. 


The pistil consists of an ovary and two styles ending in plui 
stigmas. The ovary is 1-celled and 1-ovuled. It is one carpi 
according to the views of Hackel and his followers and there 
also some who consider it as 3-carpeIIed because of theoccurri 
of three styles in the pistil of some bamboos. 

The rachilla is usually well developed and elongated in nu 
flowered spikelets. while in l-flowered spikelets it remains \ 
small so that the flower appears to be terminal. It often exte 
beyond the insertion of the terminal flower and its glume, and t 
lies hidden appressed to the palea. This may be seen in the sp 
lets of the species of Cynodon. This prolonged rachilla someti 
bears a minute glume, which is of course rudimentary. Usui 
the glumes are rather close together on the rachilla so that 
internodes are very short; but in some grasses, as in Dine 
arabteety the glumes are rather distant and so the internodes 
somewhat longer and conspicuous. In some species of Panic 
the rachilla is jointed to the pedicel below the empty glun 
whereas it is articulated just abQve these glumes in Chlorts barbi 
Sometimes the rachilla is articulated between the flowers. T 
is the case in the spikelet of Dinebra arabica 

Pollination in most grasses is brought about by wind, thou 
in a few cases self-pollination occurs. The terminal position of 1 
inflorescence, its protrusion far above the level of the foliage leav 
the swinging and dangling anthers, the abundance of non-sticki 
pollen and the plumose stigmas are all intended to facilitate p 
lination by wind. Furthermore the stamens and the stigmas 
not mature a# the same time. In some grasses the stamens matt 
earlier (protandry) while in others the stigmas pfotrude loi 
before the stamens (protogyny). As the result of the pollinati* 



tnd so they are inseparable. Such a fruit is termed a caryopais 
(fain. Though in the vast majority of grasses the pericarp u 
nseparable, in a few cases it is free from the seed-coat as ir 
\porobvlus indtats and Elen sine in die a. 



(r 20 Longitudinal y >ct-tion i>l a porium <>/ the grain ol Andiopogon Sorghum x 2S0 
P Pericarp, Sc seed oat , \ alemone lav cr , I < ndospcrni S scute Hum ; Rs. 
rout sheath Kc root- ap, K radicle , P ! plumule , <• growing point 

The caryopsis consists ol an embryo on one side at the base > 
id the endosperm occupies the remaining portion The embryo : 
n be made out on the side of the grain facing the glume, as it is 



I* if., 21 — A poition of the nation of the grain ol Andropogon Sorghum, x 500 
P pericarp 1 seed coat , A aleurone laior, s starch. 

lined as an oval area. On the other face of the grain which is 
yards the palea, the hilum is seen at the base. The grain varies 
shape considerably It may be rounded, oval, elliffcoidal, narrow 
i cylindrical, oblong terete or furrowed. There is considerable 
iation as regards the colour also. 


The embryo consists o! an axis and a scutellum. Th( 
which is differentiated into the plumule directed upwan 
the radicle downward, is small and straight and it is cc 
more or less by the edges of the scutellum The scutell 
attached to the axis at about its middle and its outer surface 
contact with the endosperm, This is an important organ 
function is to absorb nourishment from the endosperm c 
germination. The scutellum is considered to represent th< 
, leaf or cotyledon. The endosperm consists mostly of starch, 
outside the endosperm and within the epidermis lies a la 
cells containing much proteid substance. This layer is calle 
aleurone layer (See fig. 21.) As an illustration of the cary 
the grain of Andropogon Sorghum may be studied. All the 
tural details are shown in fig. 20 which is a longitudinal se 
of the grain 

The primary axis of the embryo is enclosed by a closed sJ 
both above and below. The sheath which envelopes the radi 
called coleorhiza and that of the plumule, pileole or g 
sheath. 



CHAPTER IV. 


HISTOLOGY OF THE VEGETATIVE ORGANS. 

The shoots and roots of grasses conform in their interna 
ucture to the monocotyledonous type In all grasses numerou 
reads are found running longitudinally within the stem and som< 
these pass into the leaves, at the nodes, and run as nerves in th< 
ades of the leaves. These threads are the vascular bundles 
le rest of the tissue ol the stem and leaves consists of thm-wallec 
renchymatous cells ot different sorts. 

The general structure of these bundles is more or less the same 

in all grasses Avasculai 

bundle consists "pTlooJ) 

xylem and phloem, without 
the cambium, ~and so nc 
secondary thickening can 
take place in the stems of 
grasses. Such bundles as 
these are called closed 
vascular bundles to distin- 
guish them from the dicoty- 
ledonous type of vascular 
bundles which are called 
open vascuiar bundles on 
account of the existence ol 
the cambium 
The component parts and 
elements of which the vas- 
c ular bundles in grasses are 
composed may be learnt 
by studying the trans- 
verse and longitudinal 
sections of these bundles 
in any «gras?. The cross 
and longitudinal sections 
of a vascular bundle of the 
stem of Penmsetum cen - 
l hr aides, are shown in figs. 
22 and 23 In the figure of 
the transverse section the 
two large cavities indicated 
the number 3 and the two small circular cavities with thick 
Us lying between the larger ones and indicated by the numbers 
nd 2 are the chief elements of the xylem. 

By looking at the longitudinal section it is obvious that these 
■nents are really vessels, the larger being pitted and the smaller 
mlar and spiral vessels. These vessels together with the 



«'ig 22. — I ransverse section of a vast ular 
bundle x 250 

Annular vessel; 2 spiral vessel; 
pitted vessel , 4 phloem or sieve tubes, 
5 , sclerenchvma, 



numerous small thick-walled cells lying between the pitted v 
constitute the xylem. Just above the xylem there is a gro 
large and small thm-walled cells This is the phloem a 
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1* r<> 23 — 1 on^itudmal stctioii nf a vasculai bundle. X230 

r Annular vesst 1 , 2. smrni vessel , 3 pitted vessel . j sR\etube> or phloem 
S sclerencln ma. 

consists of sieve tubes and thm-walled cells All round the \ 
and the phloem there are manv thick-walled cells These 
really fibres forming the bundle-sheath. On account of 
bundle-sheath the bundles are called fibro-vascular bundles. 

Structure of the stem. The stem of a grass (onsists of a 1 
of parenchymatous (‘ells with a number of fibro-vascular bur 



* ; 


Fig 24. — Trans\er»e section of a oortion of the stem of RottboeJlia exaltata 


bedded in it, and it is covered externally by a protective laye 
cells, the epidermis. The stem is usually solid in all grasses ii 
? young stage, but as it matures the internodes become hollom 
many grasses and they remain solid in a few. In the internodes 
i fibro-vascular bundles run longitudinally and are parallel, bui 
the nodes they run in all directions and form a net work fronr 
lich emerge a few bundles to enter the leaves. So far as the 
jad general features are concerned, the stems of many grasses are 
ire or less similar in structure. However, when we take into con- 
eration the arrangement of bundles, the development and arrange- 
nt of sclerenchj tna, every species of grass has its own special 
iracteristics. And these are so striking and constant that it 
y be possible to identify the species from these characters alone. 
We may take as a type the stem of RotLboellia exaltata. This 
m is somewhat semi-circular in transverse section and it is 
nost straight and flat in the front (the side towards the axillary 
1). The peripheral portion of the stem becomes somewhat 
id and thick due to the aggregation of vascular bundles, some 
all and others large The outermost series of bundles consisting 
small and larger bundles are in contact with the layers of the 
Is lying just beneath the epidermis and these cells are also 
ck-walled. A few are away from these being separated by three 
four layers of cells from the peripheral bundles. In all these 
.cular bundles the bundle-sheath is very strongly developed all 
nd and is very much developed especialh at the sides It is 
■i great development of sclerenchyma that makes the outer 
tion ol the cortex hard Within the ground tissue aie found a 
nber of vascular bundles seatteied more or less uniformly. 
?se bundles have no continuous bundle-sheaths but have instead 
ups of fibres at the sides and m front of the phloem The 
ities near the annular vessels are somewhat largei and conspi- 
us in these bundles 



I'lfi. 25 Trans\eise section of tht. stem of Fenmselum < enchroides, x 20 

The epidermal cells are all thickened very much and the outer 
»r is cutinized and impregnated with silica. This is the case in 

*■ * r ‘ 1 ‘ J 1.V, rtr- *• rtror-l'nr ( Qaa fiflf 1 



In order to give a general idea of the variations in the stru 
of the stem in grasses a few examples are chosen and the d< 
of the structure of the stems of these grasses are dealt with he 



Fu> 26 --Tiansverse section of a portion of the stem of Penmseti.m t enchrmdes 
r Epidermis 2 sclerervhxmi ^ vascular bundle 


The stem of Pcnmsetum ccnchroidcs is somewhat round in out] 


in the transverse section with a slight curvature in the front. ' 
vascular bundles are rather numerous and irregularly scattered 



Fju; 27. Transverse section of the stem 
of Eriochloa pol>nachva x 25 


over the ground tissue. 1 
peripheral bundles are not 
close to the periphery of the st 
as in Rottboelha exaltata. Th 
are separated from the epideri 
by several layers of parencl 
niatous cells. Further these pc 
pheral bundles are all imbedt 
in a continuous sclerenchymatc 
band which runs round the sb 
in the form of a ring. T 
epidermal cells as well as t 
layer of cells in immedi; 
c ontact with it are thick-wall< 
In the vascular bundles of t 
ground tissue the bundle-shea 
is rather prominent and t 
phloem portion is well develope 
(See figs. 25 and 26.) 


In the stem of Eriochloa polystachya , all the vascular bundl 
are more or less peripheral in position leaving a wide area 
parenchymatous cells in the centre. The outline of the stem 
rmss sprtion is rotund or ovate-rotund with the front side som 


ickened. A well developed continuous ring of sclerenchyma is 
esent and this is connected with the epidermal layer at shofl 
tervals by means of short sclerenchymatous bands. So the 
irenchymatous cells of the cortex lying outside the sclerenchy- 
atous ring are divided into small isolated areas. There are three 
ries of vascular bundles. 



G. 28, -Tran verse section of a portion of the stem of Kriochloa polvstachya y 70 
I Epidermis 2 sclerenchyma , ?. vascular bundle. 

One series consists of small bundles lying inside the scleren- 
ma ring at the base of each of the connecting bands. The 
)nd series i» made up of large vascular bundles imbedded 
the ring so as to bulge out inside the ring. The vascular 



Fig. 29. — Transverse section ot the stem of Setaria glauca. x 15 

dies of the third series are found just away from the ring and 
irated from it by a few layers of parenchymatous cells. (See 

't'T «« J <>fl \ * 


Another stem in which the vascular bundles are more c 
peripheral in position and enclosing a wide parenchyma is t 
Setana glauca. In the transverse section of the stem the outl 



f in — Tr.ms\ers»c section of a portion of the stem of Seiane x 50 

1 hpidcrmis 2 sclerenchv ma , } vascular bundle 

ovate, laterally compressed, obtusely keeled at the back 
somewhat concave in the front The sclerenchymatous ba 
narrow and continuous and very close to the epidermis 1 
separated from it only by two or three layers of thin-walled 
The epidermal cells alone are thickened As to the vas 



hio 31 — Ii«ins\ttsc section of the stem of Panicnm Minosimi 24 

bundles there are three sets One set of bundles lying just ou 
the sclerenchymatous ring consists of small ones connecting 
ring with the epidermis. Just inside the sclerenchymatous 
lies a series of bundles which are connected with it. Still insic 
some distance from the sclerenchymatous band, are seen vast 

1 Ji ^ re o rnn; and pnrlncincf a \arcrp Qnjirp nf art 




‘he stem of Panicum ramosum is semi-circular and somewhat 
>n one side. The epidermal cells alone are thickened. There 



is a broad well developed continuous band of sclerenchynu 
is connected at regular intervals with the epidermis by sm; 
cular bundles. Another row of vascular bundles lies just ini 
clerenchymatous ring and each of these bundles is in contj 
the band. Away from the ring lie a number of bundles foi 
series disposed in two irregular rings around a broad por 
the ground tissue. (See figs. 31 and 32.) 






[C $4 — Transverse sc< tion of a poition o f the s>tem of Andropogun c.iricosus 
1 Epidermis, 2 sckrench\ ma ; 3. \ascular bundle. 

The stem of the grass Andropogon aincosiis is oval in oi 

the front 
flat. The e\ 
mal cells 
those below 
in contact 
them are t 
walled, 
sclerenchyiru 
ring though 
sent is very 
row and not 
3 conspicuous, 
consists of 01 
two layers of 
connecting a 
vascular bun 

/ \ / ' formirgtheoi 

Fig 35.' Transverse section of a portion of the ITlOSt set. T 

stem of Pamcum Lsachne. x 100 ** Senes 

1. Epidermis; 2. sclerenchyma ; 3 vascular bundle, vascular bun 

inside the i 
which surrou 
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ts of the ground tissue lying just inside the vascular bundle 
all very much thickened. (See figs. 33 and 34.) 

The stems of Panicum Isachne and Eragrostis interrupta are hollow. 
z stem of the former is circular in outline in cross section, 
iigh wavy. There is a sclerenchymatous ring close to the 



36 - Transverse section of the stem 
of Eragro-dis interrupta x 25 


ho 37.— Transverse section of ihc 
stem of Panicum /Uvtrium. x 15 




38.— Transverse section of a portion of the stem of Panicum flavidum. x 70 
X. Epidermis ; 2 sclerenchyma , 3. vascular bundle. 

ermis but separated from it by a few layers of parenchyma, 
set of bundles is imbedded in the band, and another set 
touches the inner border of it. A third series is disposed 
- • « * .-a ftecitA urhirh mav or mav 



interrupta has more or less the same structure, but the cortex h 
spaces here and there. Other minor differences may be se 
referring to figs. 35 and 36. 

The stems of grasses growing in wet or marshy situations 
in structure from those detailed above. As examples the ste 
Panicum flavtdum, Pantcum colonum, Panicum Crus-gallt and Pa 
fluitans may be considered. The stem of Panicum flavtdi 



1 *IG. 39. — Transverse section of -i portion of the stem of Panicum coJonum. x 
l. Epidermis, 2. sclerenehyma ; 3. vascular bundle. 


broadly ovate in cross section with a flat front and is more or 1 
solid, though occasionally the parenchymatous cells in the cen 
get broken Two rows of vascular bundles surround a fairly lai 
amount of parenchymatous cells of the ground tissue. There is 
continuous ring of sclerenehyma separated from the epidermis 
a fairly broad cortex. The cortex has a number of fairly large a 
cavities separated by bands of parenchymatous cells. Within t 
sclerenchymatous band lie small vascular bundles at regular int 
vals just towards the cortex. A few isolated bundles are in contc 
with the inner border. (See figs. 37 and 38.) 

The stems of Panicum colonum , Panicum stagmnum and Panici 
Crus-mlli have in their centre in the ground tissue stellate ce 

- ° • 'T't • . • . 1 _ _i i _ r. > 1. 1 


jundles. Uutside these Dunaies runs round the stem a narrow 
;renchymatous band with a few bundles in it of which some 



40. — Transverse section of a portion of the stem of Pamcum Crus-galh. x 70 
1. Epidermis, 2. sclcrcnehyma , 3. vascular bundle. 

i it inside and others outside. Two bundles are found by 
selves in the tissue of stellate cells. In Pamcum Crus-gallt 
or four bundles are met with amidst the stellate cells. 



Fio. 41. — Transverse section of the stem of Pamcum stagmnum. x 10 


Ko nd c/«lorflnplivma ic full of air. 


stem is ellipsoidal with the front quite flat, and the cortex is na 
at the sides and very broad in front and at the back, 
sclerenchymatous ring is circular in outline. The stem of Pan 
Crus-galli is broadly ovoid and the cortex is uniformly broad, 
epidermal cells as well as the lower cells are thickened in the s 
of Panicum fiuitans and Panicum Crus-qalli, but in the stenr 
Panicutn colottum and Panicum flavidum the epidermis alon 
thickened. In the cortical portion outside the sclerenchyim 
band, small vascular bundles occur in the stems of Pan 
colonum, Panicum Crus-galli and Panicum fiuitans. (See figs. 3 ( 
4 2 and 43.) 



Fig. 42* — Transverse section of the stem of Panicum fluitans. x 15 


The stem of Panicum fiuitaus is round in outline in the transfer* 
ction and has a large cavity. Just close to the cavity an 
panted from it by only one or two parenchymatous cells at 
iund vascular bundles forming a series. Outside this series c 
andles lies a sclerenchymatous band which is wavy, followim 
ie lower edges of the large air-cavities. One series of bundle 
connected with this sclerenchymatous ring. The air-cavitie 
e large and uniform and are separated by bands of parenchy 
atous cells. In each of these bands lies a vascular bundle on th 
>per side near the periphery. Sometimes we find, especially ii 
>ung stages, diaphragms of stellulate cells stretched across th 
r-cavities. Later as the stem matures these disappear and th< 
vities become conspicuous. (See figs. 42 and 43.) 

Structure of the root. — As already stated the roots of grassei 
nform to the monocotyledonous type, but the variations met witl 
their structure are not so great as in the case of the stem. Th< 
Dt-tips are protected by root-caps, and the actual tip of theroo 
very distinct in the roots of all grasses and it can be seen ver$ 
*arly in a longitudinal section of the root. The actual tip of the 
5t is sharply distinct from the root-cap as there are two distinci 
s of cells, one giving rise to the root-tip and the other to the 
Dt-cap. 

The young root-tips are always free from root-hairs, and they 
? confined to the portions behind the root-tips. The extent ol 



44. —Transverse section of a part of the root of Penmsetum cenchroides. x 100 

1. Root-hair, 2. piliferous layer ; 3. cortex; 4. entlodermis; 5. pericycle ; 

6 xylem j 7 phloem. 

root-ha*ir region will vary according to the vigour and develop- 
it of the roots and the nature of the soil. The root-hairs are 
p nrntrusions of the cells of the outermost layer .of the cortex 


To learn the structure of the roots of grasses we may sele< 
types the roots of Pennisetum cenchroides and Andropogon Sorg 
and consider their structural details. In the transverse sectior 

these roots we 
a fairly bi 
cortex consis 
of thin-wa 
parenchymatou 
cells more or 
regularly arranj 
(Sec figs. 44 
45.) Just below 
piliferous layer 
or three layers 
thick-walled c 
are seen. In 
roots of Andropo 
Sorghum th 
thick-walled 0 
are very cons 
cuous as they o 
sist of seve 
layers. Thi 
layers of thi< 
walled cells com 
Fig. 45 — Transverse section of the entire root of tiifp the ^vodi 

Andropogon Sorghum, x a 5 ££ (See fig 4 

The innernu 

layer of cells of the cortex is called the endodermis and it becorr 
conspicuous on account of the thickening in the lateral and inr 
walls of the cells of this layer. (See figs. 44 and 47.) 

The rest of the root form- 
ing the central core is the 
stele and at its periphery 
there is a single layer of 
cells called the pericycle. 

The arrangement of the 
xylem and the phloem is 
different from that of the 
stem. They lie side by side 
an different radii, and not 
Dne behind the other on the 
same radius as in the stem. 

The number of xylem 
groups is fairly large and 
he development of the 
cylem is from the pericycle 
owards the centre of the 
tele. (See figs. 44 and 45.) 

The parenchymatous cells 
n the centre of the stele 
lecome thick-walled in 
>lder roots. 



P ig. 46 —Transverse section of the cortica 
portion of the root of Andropogon Sorghum, 
x 150 

r h. Root>hair ; p.l piliferous layer ; 
ex. exodermis;co cortex. 



scular bundles, some small and others large, pass front the 
se to the apex. Externally the leaf is covered on both the 
les by the epidermis. The spaces existing between the vascular 

bundles and the epi- 
dermis are filled with 
parenchymatous cells. 
The larger vascular 
bundles consist of 
xylem and phloem sur- 
rounded by a bundle 
sheath of a single layer 
of cells. In the smaller 
bundles the xylem is 
very much reduced. 
Around every vascular 
bundle there is a 
single row of somewhat 
large cells densely 
packed with large chlo- 
roplasts, the chloro- 
phyllous layer. The 
vascular bundles are 
strengthened by fibres, 
on both the sides in the 
case of larger bundles 
and on only one side in 
small bundles. 

r or a detailed study of the structure of the leaves of grasses 
leaf of the grass Pantcum javamcum may be chosen. In a 
sverse section of this leaf, the vascular bundles are very 
picuous. The larger bundles are normal in every way, while in 
imaller ones the xylem elements are considerably reduced. 



48. — A portion of the transverse section of the leaf of Pamcum javamdfm. x 100 
c An ordinary epidermal cell ; st stomata ; sc sclerenchyma ; ph. phloen ; 
chi c. chlorenchyma ; m motor cells; xy. xylem. 



47 * — Transverse section of the stele portion of 
the root of Andropogon Sorghum, x 150 
►.Cortex, en endodermis , pe. pericycle ; ph, 
phloem , pr. protoxylem , xy. xylem vessel 


id every one of the vascular bundles there is a single row of 
cells containing large chlorophyll grains (the chlorophyllous 
. In a well developed large vascular bundle the chlorophyl- 
lyer is .open below just close to the sclerenehymatous band. 
>th sides of the larger vascular bundle there are bands of 
nchyma. In the case of smaller bundles some are streng- 

1 Kt. c*/*1<«t*an/tkirma An f k o 1 rtnrm* oi /ta an/t nfk AMA. kn«A mama 
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The lower epidermis of the leaf in the transverse section is ( 
and consists of small and large round cells. The upper epide 



Fig. 49. — Upper epidermis of the leaf of Pamcum javanicum. x 300 



Fig. 50. — Lower epidermis of the leaf of Pamcum javamcum. x 300 


id round, while those lying over the furrows between the vascular 
mdles are large and are called motor or bulliform cells. The 
-esence of motor cells is a characteristic feature of the leaves of 
any grasses. 

The continuity of both the upper and the lower epidermis is 
terrupted by the stomata. Air-cavities are seen below these 
amata. The arrangement of the stomata, the shape of the guard 
11s and the characteristics of the epidermal cells become clear on 
amining a piece of epidermis. (See figs. 49 and 50.) 

The structure of the leaf of Pamcum javanicum may be taken as 
pical of the structure of the leaves of most grasses. The leaves 
Ertochloa polystachya, Cynodon and Paspaiums are very much 
e the leaves of Panicum javanicum in their internal structure. 
Considerable amount of variation, however, occurs in the leaves 
grasses especially as regards thearrangement of fibres and motor 
lls. 



Fig, 51.— A portion of the transverse section of the leaf of Enochloa polystachy. 

x 120 

1. Motor cell j 2 stomata; 3. sclerenchyma ; 4 chlorophyllous layer. 

Every large primary vascular bundle in the leaves of many 
tsses possesses sclerenchymatous bands both above and below, 
e other vascular bundles may have bands of sclerenchyma on 
sides or on one side only or none. For example, in the leaves 
Panicum repens both the primary and secondary bundles are 



frit,. 52.— Transverse lection of a portion of the leaf of Panicum repen*, x 120 
1. Motor cells; 2. stomata; 3. sclerenchyma; 4* chlorophyllous layer. 

vided with sclerenchyma on both the sides, while those of the 
d order may have it on one side or not. The hyaline margin 
this leaf and of the leaves of other grasses consists entirely of 

iwnrhvma. (See fiff. C3.) 
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All the vascular bundles in the leaves of Aristida setacea 
broad sclerenchymatous bands on both the sides. Besides 
bands arranged like a girder above and below each bundle, 



Ik.. 53. — Transverse section of the leaf margin of Panicum repens, x 180 
I. Sclerenchyma , 2. stomata ; 3 chlorophyllous layer. 


arc on the lower side bands of sclerenchyma. So the sclerench 
becomes almost continuous on the lower side. 



Kig. 54. —Transverse section of a part of the leaf of Aristida setacea. x 30. 
1. Vascular bundle ; 2. sclerenchyma ; 3 motor cells 



Fig. — Transverse section of a portion of the leaf of Aristida setacea. x 120 

1, Motor cells ; 2. stomata • 3. sclerenchyma ; 4. epidermis ; 5. cutinlayer* 

The sclerenchyma lying on the lower side of the prima 
bundles are contiguous with the bundle, while those above a 
ftenarated from the bundle by the chlorophyllous layer. (See fig. 5 f 


nds lying on the lower side are in contact with the chlorophyl- 
ls layer, whereas the upper bands are either in contact with this 
ret or separated from it by a few parenchymatous cells. 

•All the vascular bundles in the leaves of Eragrostis Willde - 
nana are provided with sclerenchyma on both the sides. The 



5. 56. —Transverse section of a part, of the leaf of Bragrostus Willdenoviana. x 30 
I Vascular bundle ; 2. sclerenchyma; 3. motor cells 

rer band of the primary vascular bundles is continuous with the 
cular bundle, the chlorophyllous layer being open below. The 
>er bands of the primary and the lower bands of the secondary 



57, — Transverse section ol a portion ot the leaf o f Eragrostis WilIHenovutu. x 150 
Motor cells , 2 stomata; 3 sclerenchyma ; 4 chlorophyllous layer ; 5. vascular 
strand cut through , 6 hair. 

•ular bundles just touch the chlorophyllous layer. In the 
ndary bundles the sclerenchyma band above is separated from 
chlorophyllous layer by two layers of parenchyma. In the 
of the leaves of Pamcum flavidum> P. colonum , P. Jluitans and 
tsetum tenchrotdes the sclerenchyma is separated from the 
rophyllous layer by layers of parenchyma. 



r IG. 58. —Transverse section of a part of the leaf of Panicum colonum. x 30 
1. Vascular bundle ; 2. sclerenchyma ; 3. motor cells. 


ven from the few examples dealt with above, it is obvious that 
ange of variation of sclerenchyma in leaves is very great In 
eaves of Aristida setacea there is a considerable amount of 
whfUt in some leaves such as those of Panicum 
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colonum , P. ftavidum and Panicum fluitans the sclerenchyn 
reduced to its minimum. 



Fig. 59 —Transverse section of a part o f the leaf of Panicum fluitans. x 31 
I. Vascular bundle ; 2. sclerenchyma. 

In the leaves of grasses growing in dry situations the dev< 
ment of sclerenchyma is generally very considerable. The g 



Mg. 60. — Transverse section of a leaf of Spimfex squarrosus. x 10 
j. Vascular bundle , 2. sclerenchvma. 


Aristtda setacea is a good example of a xerophytic grass. The s 
shore grass Spimfex squarrosus is another example of the s< 
kind. But in the leaves of this grass, the development of sclei 
chyma is not very considerable, but there is a great developm 



Fig. 61.— A portion of the transverse section of the leaf of Spinifex squarrosus. r 
I. Sclerench)ma ; 2 vascular bundle, 3. epidermis ; 4. stomata. 

of parenchymatous cells free from chlorophyll within the leaf, tl 
chlorophyll bearing cells being confined to the upper and the low 


The upper and the lower surfaces of the leaves of many grasses 
e more or Jess even, but in the case of a few grasses the upper 
irface consists of ridges and furrows, instead of being even In 
ie leaves of Pantcum repens and Eragrostis Willdenoviana the upper 
irface is wavy and consists of shallow furrows and slightly raised 
dges. But in the leaves of Aristida setacea and Pantcum fluitans 
ie furrows are deeper and the ridges are more prominent. In 
ristida setacea the ridges are flat-topped and they are rounded 
ith broad furrows in Panicum fluitans. 

The epidermis covering the leaves consists of elongated cells 
ith plane or sinuous walls, various kinds of short cells intercalated 



i: 62. — Upper epidermis of the le if 
Panicum Isachne. x 200 
. Cells overlying the veins , 2. cells 
overlying the furrows, 3. stomata 


I’li. 63 — Lower epidermis ol the leaf 
Panicum Isachne. x 200 
1 Cells overlying the veins • 2 cells 
overlying the furrows ; 3 stomata. 


tween the ends of long cells, motor-cells and stomata. Hairs of 
ferent sorts occur as out-growths of the epidermis. The rough- 
ss of the surface of the leaves of grasses is due to the presence 
very minute short hairs borne by the epidermis. In most cases 
se short hairs are found in regular rows. Although the epider- 
5 is more or less even in the leaves of several grasses such as 
nicum repens , P. flavidum and Eriochloa polystachya , it is wavy or 
Mating in the leaves of a few grasses. For example, the upper 
dermis in the leaves of Panicum fluitans is undulating as it 
lows the contour of the ridges and furrows. 

The epidermal cells have even surfaces in the leaves of most 
sses but in some they bulge out. In the leaves of Panicum 
ndum th*e cells of the lower epidermis are quite even, whilst 
se of the upper epidermis bulge out. The cells of both the 
jer and the lower epidermis are distinctly bulging out in the 


leaves of Panicum colonum . In Panicum fluitans the cells ( 
upper epidermis bulge out so much as to form distinct papilk 
The free surface of the epidermis is more or less cutinii 
the leaves of all grasses. In some leaves the cuticle is very 
and even papillate as in the leaves of Aristida setacea and Pa 
repens whilst in others it is very thin, as in the leaves of Pa 



Fig. 64. — Transverse section of a portion of tlje 
leaf of Panicum colonum. x 120 

1. Motor cells ; 2 stomata; 3. sclerenchyma; 4. chlorophyllous layer. 


colonum and P. fluitans . Cutinisation is rather prominent in 
leaves of grasses growing under dry conditions and it is 
pronounced in mesophytic grasses. 



Mg 65 —Transverse section of a portion of the 
leaf of Panicum fluitans. x 120 

I. Motor cells ; 2 . stomata, 3. sclerenchyma , 4 chlorophyllous la>er, 


As regards size, the epidermal cells overlying the sclerench} 
are small and those lying over parenchyma are larger. Amor 
the larger cells some may be^ motor-cells. The stomata occui 
regular rows between the Vascular bundles and they are qi 
characteristic of grasses. They are more or less similar in strucl 
in all grasses. In the leaves of many grasses stomata are fount 
both the upper and the lower epidermis and they are confined 
the lower epidermis in a few grasses only. 

The motor-cells vary very mu^h both as regards their shape 1 
position. In some leaves as in the leaves of the gra& Panic 
flavidum the motor-cells are confined to the midrib on the up 


The epidermal cells of this leaf are large and uniformly round 
e figs. 66 and 67.) 



Fig 66 - Transverse section of a leat of Panicum flavidum, X 20 
1 Vascular bundle ; 2. sclerenchyma , 3. motor*cells. 


In the case of most grasses the motor-cells are found in groups 
hree, four or five between the vascular bundles. The central 
or-cell is usually the largest and it is somewhat obovate in 
pe in a transverse section of the leaf. In the leaves of Panicum 
micum and Eriochloa polystachya there are three or four motor 
s in the group and the group consists of four, five or rarely six 
or cells in the leaves of Eragrostis Wtlldenoviana . When there 



s. 67. Transverse section of a portion of the leaf of Panicum Havidum, x 150 
1 Motor-cells ; 2 stomata . 3 sclerenchyma ; 4 chlorophyllous layer. 

iistinct furrows between ridges these cells lie in the furrows 
they are many in number. In the leaves # of Panicum repens 
2 are five to seven motor-cells in the furrows and the single 
of cells stretched between the motor-cells and the lower 
ermis in the furrow consists of more or less clear cells with 
sely scattered small chlorophyll grains. (See fig. 52.) The 
>r-cells occupying the furrows in fcbe leaves of Aristida setacea 
nore in number than in Panuutn repens and are of a different 
e. All the cells lying in the furrow between the motor-cells 
the sclerenchyma are clear cells free from chlorophyll grains, 
lthough the motor-cells differ in shape, from the ordinary 
srmal cells in most grasses, there are, however, a few grasses 
hich the motor-cells do not differ very much from the epider- 
sells except in size. For example, in the leaves of Panicum 
m the motor-cells are just like the ordinary epidermal cells in 
e but are larger. (See fig. 64.) 


Motor-cells are usually confined to the upper epidermis, but 
may also be found in the lower epidermis. In the leave 



p u, 68 —Transverse section of a portion of the leat <>l 
Penmsetum cenchroides x 100 

] Motor-cells; 2. stomata; 3 sclerenchyma , 4 chlorophyllous layer. 

PcHtiisetum cendiroide 6 motor-cells are found in both the u 
and the lower epidermis, the group in the upper epidermis s 
nating with that in the lower 


CHAPTER V 


CLASSIFICATION. 

The family Grammeas is usually divided into two series taking 
consideration the presence or absence of a joint in the pedicel 
achis, the numbei of flowers in the spikelet and the posi- 
of the fertile flower. All the species in which there is a joint 
below the spikelet, in the pedicel, in the rachis, or at the base 
l cluster of spikelets come under one series Panicaceae. The 
elets of the grasses coming under this series, when mature, fall 
y singly by themselves, or with their pedicels, or in groups 
i portions of the rachis. The spikelets are all similar and 
ast of usually four glumes. Each spikelet contains a single 
ect flower and sometimes in addition a staminate flower just 
w the perfect flower. In this series the tendency tor lmpertec- 
is always confined to the lower flowers, the terminal flower 
e being perfect For inclusion under this series the grass 
t should have both the characters, articulation and position of 
lower as mentioned above 

'he second series Poaceas includes those grasses in which the 
elets are one to many-flowered and continuous with their 
cels But the rach ilia of the spikelet may be jointed just 
e the empty glumes or between the flowering glumes The 
flete flower is the lowest and the tendency for imperfection is 
e upper flowers 

if the two series the Panicaceae appears to be more highlv 
loped than the Poaceac 


KEY TO TRIBES 


is I. Panicaceae. 

Rachis of inflorescence not jointed. 

Spikelets 2-flowered ; upper flower 
bi-sexual and lower male or neuter , 
the first glume the smallest f Panicea*. 

Spikelets I -flowered , 

Spikelets articulate on their 
pedicels and falling away from 
them ; flowers bi-sexual and 
usually with six stamens II Oryzeae 

Spikelets falling away with their 
pedicels; flowers bi-sexual or 
rarely imperfect III. Zoysieae. 



B. Rachis of inflorescence usually 
jointed. 

Spikelets usually binate (3-nate at 
the top), pairs of spikelets alike 
or dissimilar; empty glumes 
larger and the flowering glumes 
smaller, hyaline, the fourth glume 
awned or reduced to an awn 

Series II. — Poaceae. 

A. Rachilla produced or not beyond the 
flowering glume. 

Spikelets I -flowered, with tfiree 
glumes ; first and second empty, 
third flowering and awned; 
rachilla jointed 

Spikelets I- or more-flowered, 
bi-scriate and secund on an in- 
articulate spike or on the spi- 
ciform branches ol a slender 
panicle; flowers all or the 
lower only bi-sexual 

B. Rachilla produced beyond the upper- 
most flowering glume and articulate 

Spikelets 2- or more-flowered, pedi- 
celled, rarely sessile, in effuse, 
contracted or rarely spiciform 
panicles 

Spikelets 1- or more-flowered, 
sessile, I- to 2- or more-senate on 
the rachis of a simple spike, or 
partially sunk in cavities of the 
same. Glumes awned or not, 
first and second glumes are 
opposite or subcollateral, persist- 
ent or separately deciduous , 
first glume minute or absent 


IV. Andropogo 


V. Agrostidese. 


VI Chioridege 


VII Festucaccae 


VIII. Hordese 



CHAPTER VI. 


Series I.— Panicaceae. 

TRIBE I-PANICE/E. 

This is a fairly large and important tribe flourishing mostly in 
warm regions and thefropics. It is very well represented in 
ith India and fifteen genera are met with. 

The inflorescence varies very much within this tribe and 
isistsof spikes, racemes and panicles. The spikelets are usually 
r-glumed and contain one terminal perfect flower and a stami- 
e or neutral flower below. But in the genus Isachne both the 
vers are perfect. In some grasses the spikelets contain only 
mnate or pistillate flowers. In Coix and Polytoca the plant 
rs both male and female spikelets in the same inflorescence, 
in Zea on the same plant they occur as distinct inflorescences. 

? littoral grass Spinifex is dioecious. 

The first glume of the spikelet is the smallest In Panicum it is 
rly two-thirds or less than the third glume. It is very small in 
itana and entirely suppressed in Paspalum. In Eriochloa it is 
uced to a minute ridge lying just close to the swollen ring-like 
it of the rachilla. The second and the third glumes are more 
ess equal and similar in texture. The fourth glume becomes 
1 and rigid along with its palea and usually encloses the 
in. 

The pedicel is jointed in some genera and in others it is conti- 
us with the spikelet and not jointed. When mature the 
celets fall away either by themselves, singly with their pedicels 
n groups with portions of rachis, according to the position of 
joint. Bristles (branchlets) are often found on the pedicels, 
ietaria a few are borne by the pedicels. The bristles form a 
jlar involucre at the base of a group of spikelets in Pennisetum, 
in Cencbrus these become united at the base into a mass 
rung a kind of burr around the spikelets. , 

KEY TO THE GENERA 

Spikelets articulate on their pedicels. 

Spikelets without involucels. 4 
C. Spikelets dorsally flattened, awnless. 

Inflorescence racemed ; glumes 
three ; nerves of second glume 
five or less, side nerves curved I. Paspalum. 

Inflorescence digitate ; glumes 
fhree with a minute glume ; 
nerves of second glume five to 
seven, straight and prominent . . 2. Digitaria. 



Inflorescence panicled ; glumes 
three with a thickening at the 
base of the spikelet ■ 

Inflorescence racemed or panicu- 
late; glumes four, first two 
glumes unequal .. l 

Inflorescence panicled, branches of 
panicle produced beyond the 
uppermost spikelet ; glumes four, 
the first being minute and hya- 
line 5 

Spikelets unisexual and dioecious. 6 

CC. Spikelets awned. 

Glumes four, second glume broadly 
fimbriate with hairs ; pa lea oi 
the third glume short and deeply 


t left, fourth glume awned 7. 

BB. Spikelets mvoliuellate . 8 

AA. Spikelets not jointed but continuous 
Spikelets in involurelled deciduous 
fascicles 

Involucre of bristles free 9 

Involucre of bristles united 10 


Enochloa 

Panicum 


Chanueraphi 

Spinifex 


Axonopus 

Setaria 


Pen nise turn 
(Vnchrus 



r. Paspalum, L. 

These are annuals or perennials. The spikelets are piano- 
vex, orbicular to oblong, obtuse, secund, 2-ranked on the 
cened or triquetrous rachis of the spikclike branches of a raceme, 
-flowered and falling off entire from the very short or obscure 
icels. There are three glumes, ail more or less equal and 
nan Ihe first and the second glumes are membranous, alike 
as Jong as the third, the second glume is usually epaleate and 
isionally with a minute palea The thud glume is ehartaceous 
sub-coriaceous and paleate Lodicules are two and small, 
nens are three. The styles are slender and distinct with 
nose stigmas exserted at the top ot the spikelet Grain is 
tly enclosed in the third glume and its palea 





raspainm scrooicaiatnm, l . 


This is an annual grass, with stems tufted on very short 
zomes, erect or very shortly bent at base, glabrous, bifariously 
fy and varying in height from r to 3 feet or more. 

Leaf-sheaths are compressed, glabrous, loose, keeled, mouth 
ry or not. The ligule is a short thin membrane. The nodes are 
brous. 

The leaf-blade is linear-lanceolate, finely acuminate, keeled with 
istinct midrib, and with very minutely serrulate margins, 6 to 
nches by 1/12 to inch. 

The inflorescence consists of 2 to 5 sessile alternate spikes, 
ally distant and spreading and varying in length from I to 8 
les ; the rachis is flattened and winged. 

The spikelets are either orbicular or ovate-oblong, as broad as 
rachis, glabrous, closely imbricating in two rows (rarely in three 
our rows), sessile or rarely geminate on a common pedicel. 

There are three glumes. The first glume is concave, 3 - to 5-nerved 
sly 3 - to y-nerved). The second glume is flat, 5-nerved, with two 



1*1(1. 70 Paspalum scrobiculatum. 

nd 2. I<ront and back view of a portion of spike ; 3, 4 and 5. spikelets ; 6, 7 and 
first, second, and the third glume, respective!} ; 9. palea of the third glume, 10. 
ar) , stamens and the lodicules # 

g sub-marginal nerves, sometimes with shallow transverse pits 
l the margins. The third glume is thickly coriaceous, brownish, 
ng, minutely striolate, margins roundly incurved throughout its 
h, paleate ; the palea is similar to the glume in structure and 
r, margins strongly inflexed and with two broad membranous 
les almost overlapping just below the middle. There are 
stamens. The stigmas are white both when young and 
fading. The style branches are diverging widely and then 
;ht. There are two oblong cuneate fleshy lodicules. 
lis grass flourishes all over the Presidency in moist places, 
as. bunds of wet lands, *edges of ponds and lakes and in 
ly land. There are two forms of this grass, one with round 




and another with ovate oblong spikelets. They also vary in 
size of the spikelets — some forms have small spikelets and otl 
large. Sometimes the spikelets show variation in the numbe 
glumes. 

This grass is also cultivated for its grain. In cultivated fo 
the spikelets are larger and the whole plant grows bigger, 
grown both in wet and dry land. 

Distribution .— Throughout India (wild and also cultivated). 



2. Digitaria, Rich. 

Annuals or perennials. The spikelets are lanceolate, 2- to 
ate, in digitate or racemose spikes, jointed on the pedicels 
not thickened at the base, i-flowered. There are usually, 
r dissimilar glumes in the spikelet. The first glume is hyaline 
y minute, sometimes absent in the same species. The second 
me is membranous, I- to 5-nerved or nerveless. The third glume 
lembranous, almost equal to the fourth, usually 7- to 9-nerved, 
nerves being straight, close, parallel and prominent, with a 
iute palea or without a palea. The fourth glume is chartaceous 
ub-chartaceous, usually 3-nerved and paleate ; palea is equal to 
similar to the fourth glume, 2-nerved. Lodicules are two, 
ill, broadly cuneate. Stamens are three. Styles are distinct 
1 plumose stigmas exserted laterally near the apex of the 
:elet. Grain is enclosed in the fourth glume and its palea. 

KEY TO THE SPECIES. 

<elets i/ro mch or more. 

Spikes usually few, spikelets 

bearded ... I. D. sanguinalis. Vai*. 

ciliaris. 

Spikelets not bearded 2. Do. Var. extensum. 

Spikes usually many ; spikelets 

spreading . 3. Do. Var. Griffithii 

celets less than 1/10 mch. 

Spikes narrowly winged; spikelets 
subsilky with slender (not cla- 
vellate) hairs . .. 4. !}• longiflora. 





Dlgitaria sangninalis, Scop. 

Var. cilians. 

This is an annual grass either with erect tall stems or long 
strate stems, varying in length from I to 3 feet or more. 

The l fa f -sheath is herbaceous, loose and glabrous. The hgule 
distinct membrane. The nodes are glabrous 
The leaf-blade is linear-lanceolate or linear, flat, glabrous or 
y sparsely hairy, varying in length from 2 to 5 or 6 inches and 
ireadth from % to l /z inch. 

The spikes are usually few, 2 to 6, 3 to 6 inches long, with a 
uetrous, narrowly winged rachis. 

The spikelets are oblong, acute, binate, one pedicel being shorter 
1 the other, usually appressed to the rachis and not spreading. 



Fig. 72.— Digitana sanguinahu Var, ciltaris 
A portion of the bpike showing the binate ipikeiets, 2 a spikekt ; 3. the minute 
ke first glume ; 4, 5 and 6. the second, third and the fourth glume, respectively ; 
palca of the fourth glume. 

iere are four glumes including the minute glume. The first 
is a very minute scale. The second glumq is about half as 
is the third glume, membranous, usually 3-nerved and some- 
3- to 5-nerved, distinctly ctliate. The third glume is oblong- 
jlate, acute, membranous, 3- to 5-nerved, sparingly hairy in 
wer spikelet and densely bearded with soft spreading hairs 
upper spikelet. The fourth glume is lanceolate, oroblong- 
>late, acute, somewhat chartaceous, paleate ; palea is like the 
in texture. Anthers are pale yellow. Stigmas are white, 
are two small cun eat e lodicules. 

is is an excellent fodder grass. It grows well in all kinds of 
ich or poor, and is very common in dry fields brought under 
ition. • 

tribution*— Throughout India. 
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Digitaria sangninalis, Scop . 

Var. Griffithii. 

This is an annual with stems ascending from a prostrate 
geniculate base, glabrous and varying in length from I to 3 feet. 

The leaf-sheath is glabrous, thinly herbaceous and loose. T 
ligule is a distinct membrane and the nodes are glabrous. 

The leaf-blade is linear or linear-lanceolate, flat, acuminal 
varying in length from 2 inches to 12 inches and in breadth % 
l /$ inch. 

The inflorescence is of several slender spikes, usually droopin, 
2 to 4 inches ; the rachis is filiform and trigonous. 

The spikelets are linear-lanceolate, solitary or in distant pair 
glabrous or ciliate, pedicelled and when binate the upper pedici 
often longer than the spikelets, usually spreading and not appresse 
to the rachis. 



Fig. 73 — Digitaria sangumalis, Var. Grifjithn 

I. Inflorescence , 2. a portion of the spike ; 3 and 4. sessile and pedicelled spikelets 
front and back view, respectively ; 5. the scale-like first glume ; 6, 7 and 8 the second, 
third and the fourth glihne, respectively ; 9. palea of the fourth glume ; ro. the lodicule 1 - 
stamens and the ovary . 

There are four glumes. The first glume is a minute scale. The 
second glume is shorter than the third and narrower, 5-nerved, 
ciliate, acute or sometimes with two fine teeth. The third-glume is 
oblong-lanceolate, acute, 5-nerved (rarely 3-nerved), ciliate on the 
nerves. The fourth glume is lanceolate, acute, subchartaceous, 
paleate; palea is like the glume in texture. Anthers are yellow 
and stigmas are white. Lodicules are two and small. 

This seems to be a good fodder grass. It grows in all kinds of 
soils. It is not so common in the plains as on the hills, though it 
occurs in the plains at the base of the hills. 

n.*_j ii 'T'u 




Digitaria sanguinalis, Scop. 

Far. ex tens um. 

This grass is an annual with stems ascending from a prostr 
or geniculate, rooting branched base, greenish or purplish, glabr 
and varying in length from I to 2% feet. 

The leaf-sheath is thin, herbaceous, rather loose, keeled * 
glabrous. The ligule is a distinct membrane, truncate rar 
irregularly toothed. The nodes are glabrous. 

The leaf-blade is linear-lanceolate, acuminate, flat when mati 
and convolute when young, glabrous, I to 12 inches long and % 

inch broad, the margin is very closely and finely serrate, 1 
midrib is prominent with three or four main veins on each side. 

The inflorescence consists of a few or many spikes, corymbosi 
arranged on a short angular slightly rough axis, erector spreadii 
ij '2 to 4 inches long, the lowest ones in whorls of two to four; t 
rachis is nearly triquetrous, laterally winged, base thickened a 
with a few long white hairs ; the peduncle is cylindnc, smooth 
to 12 inches long. 



km 75 — Digitaria sanguinalis, Vat, cxtensum. 

i A portion of spike , 2, 3 and 3a. the back and front views of a spikelet ; 4, 5 and 
the first, second and the third glome, respective!) 7 palea of the third glume; 
mthers, lodiculesand the ovary. 

The spike Ids are oblong-lanceolate, acute, about i/io inch long 
binate, one pedicclled and the other subsessile, the pedicel 1 
ingular about % to % the length of the spikelet. 

There are three glumes in the spikelet corresponding to th< 
econd, third and fourth glumes of a Panicum, the first glume bem| 
bsolete. The first glume is membranous, ovate-lanceolate, acute 
bout l A the length of the spikelet or very much less, 3-nerved 
densely ciliate along the margins and sijkily hairy between th< 
lerves. The second glume is greenish, oblong lanceolate, acute 



te along the margins and with fine appressed silky hairs 
r een the lateral nerves, 5-nerved, palea is very minute or 
nt. The third glume is oblong, subacuminate, a little shorter 
the second glume, 3-nerved, subchartaceous, paleate ; palea is 
ar to the glume in texture. Anthers are pale yellow with a 
; of purple. Stigmas are white. Lodicules are two, minute 
cuneate. 

his is an excellent fodder grass and is very much liked by 
3. It grows very rapidly and is found in cultivated fields and 
mewhat rich loamy soils. 

istribution ,— Throughout the Presidency in the plains and Jow 




lligitarfa longiflora, Fer$. 

ns is a perennial grass with short underground branches 
ed with scales. Stems are many, tufted, slender, creeping and 
g, or ascending and suberect, simple or branched, 6 to 20 
s long and leafy and leaves bifarious and divaricate. 

af -sheaths are hairy or glabrous, compressed, keeled. The 
is a short membrane. Nodes are glabrous. 

af-blades are broadly lanceolate or linear-lanceolate, acute, 
ding, flat, or in short-leaved forms, stiff and pungent, I to 2 
3 long (rarely also 5 inches long), glabrous above and below, 

; at the margins towards the base, and with a very minutely 
e hyaline margin. 

e inflorescence consists of two to four terminal spikes with a 
*r, long, hairy or glabrous peduncle. The spikes are slender, 
>r spreading with fine winged glabrous rachis, 

e spikclets are small, i^o to r/14 inch, geminate, one short 

and the other long 
pedicelled, appressed 
to the rachis, elliptic, 
silky with slender 
crisped hairs, pale 
green or purplish. 

There are three 
glumes with a rudi- 
mentary first glume. 
The first glume is ver> 
minute and hyaline. 
The second glume 
is as long as the 
third, membranous, 
5-nerved (rarely 3- to 
7-nerved), silkily 
hairy. The third 
glume is similar to 
the second and 
usually 7-nerved 
(rarely 3- to 5-nerved). 

4 5 Yj Thg fourth glume 

3 2 is subchartaceous, 

pig 77 — Digitana longiflora ovate-obloog,paleate, 

tion of the spike , 2 the first glume ; 3 and 4. the slightly shorter than 
i and third glumes ; 5 and 6 the fourth glume the third glume, pale 
its palea ; 7 lodicules, ovary and stamens brown, smooth. 

ire two small lodicules , Styles are long and purple. 

3 grass grows in cultivated dry fields. It seems to like 
loamy soil. 

ribution. — Throughout India. 




3. Eriochloa, H.B. & K. 

These are annuals or perennials. Leaves are flat. The ii 
rescence is a raceme or a panicle. Spikelets are one-flowe 
borne unilaterally on the branches, and the base is thickened 
jointed on the top of a short pedicel. The spikelet has tl 
glumes. The first and the second glumes are subequal, memb 
ous. The third glume is apiculate, hardened in fruit.' 
lodicules are small and truncate. There are three stamens \ 
linear anthers. Styles are two free, with plumose stigmas, 
grain is oblong, free within the hardened glume and its palea. 




Eriochloa poiystachya, H.B. & K. 

This grass is a densely tufted perennial, varying in height f 
2 to 3 feet, with a short creeping rootstock. Stems are slender 
stout, simple and branching, ascending from a short creeping 
rooting base, glabrous, slightly channelled on one side. 

The leaf-sheath is glabrous, green or partly purplish, stri 
loose, mouth and margins above sometimes pubescent. The It, 
is a short villous ridge. Nodes are perfectly glabrous. 

The leaf-blade is flat, linear or linear-lanceolate, acumin 
glabrous on both sides, with a slender or prominent midrib, vt 
more or less uniform, '2 to io inches long and A to A inch w 
convolute when young. Sometimes the blade is purplish below 

The inflorescence is a panicle on a long or short glabrous st 
striate, 2 to 7 inches long, with four to fifteen erect or spreadi 
lax branches, the main rachis is glabrous, angular and dee 
grooved. Spikes or branches are slender, alternate, I to 2 % inc 
becoming shorter upwards, thickened and puberulous at 
base, and the secondary rachis is flexuous, grooved, angular, i 
obscurely pubescent. 



i A portion of the biancli, 2, 3 and 4 the first, second and the third glume, respe 
vcly ; 4a. back view of the third glume ; 5 palea of the third glume ; 6 lodicu 
stamens and the ovary ; 7 grain. 

The spikelets are green or purplish, ovate, lanceolate, acuminc 
l A to l /b inch long, softly hairy, stalked, solitary above and bina 
below and then one with a long and the other with a she 
pedicel rising from a common short branchlet, loosely imbricai 
distichous and shortly stipitate and the stipe with a purple thicke 
ing; pedicel is short 1/24 to 1/12 inch with sometimes long dec 
duous hairs and the tip somewhat thickened. 

There are three glumes in the spikelet. The fint glume 
membranous, covered densely with silky hairs, ovate-lanceolat 
animinatp. tin verv minutelv Vtoothed with three to five fine nerve 



is very small, hyaline and empty. The third glume is shorte 
in the first and the second glumes, thinly coriaceous, punctat* 
long, obtuse, pale, faintly 3- to 5-nerved with a short scaberulou 
r n, paleate ; palea is oblong, similar to the glume in textun 
irgin infolded. Anthers are three, linear, pale yellow. Stigma 
1 feathery, white when young and purple later. Lodicules ar 
d and distinct. 

This is a common succulent grass growing in large or smal 
ts in moist situations such as sides of water channels, rivulet: 
i bunds of paddy fields It is very much liked by cattle. This 
iss is easily recognized by the silky lanceolate spikelets whicl 
ie a purple thickening at the base. 

Distribution .— Plains of India and Ceylon and in all ho 
intries. 



U4 


4. Panicum, L. 

The grasses of this genus are annual or perennial and of vario 
habits. Inflorescence is either a raceme of spikes or, a lax or co 
tracted panicle. Spikelets are small, solitary or two to four, rare 
more ranked, I- to 2-flowered, ovoid or oblong, rounded, or dorsal 
or laterally compressed, falling entire with the pedicels. The 
are four glumes in a spikelet. The first two glumes are empty ai 
the first glume is small (sometimes minute) and fewest nerve 
The second glume is equal or very nearly equal to the third glum 
oblong-ovate or lanceolate, 5- to many-nerved. The third glume 
similar to the second, male or neuter, paleate or not, 3- to 9^-nerve 
The fourth glume is chartaceous sometimes shortly stalked, ovat 
oblong or lanceolate, hardened in the fruit, smooth or roug 
bisexual, paleate; the palea is as long and of the same texture as tl 
glume. Lodicules are cuneate or quadrate and two in numbe 
There are three stamens and an ovary with two style branch* 
ending in feathery stigmas. Grain is free and enclosed by th 
hardened fourth glume and its palea. 

KEY TO THE SPECIES. 

A. Inflorescence racemose of simple (rarely branched) spike 
bearing secund spikelets. 

I. Rachis of spikes broad and flattened. 

(a) Spikelets bi-seriate. 

Spikelets villous 1. P. Isachne. 

Spikelets glabrous. 

Spikes shorter than the internodes. 2 P. flavidutn. 

Spikes longer than the mternodes 3. P. fluitans. 

(/>) Spikelets 3- to 5-seriate. 

Third glume awned. 

Stems stout, erect ... . 4 P. Crus-galli. 

Stems stout, prostrate at base 5. P. stagninum. 

Third glume cuspidate. 

Stems slender .. 6. P. colonum. 

II. Rachis of spikes narrow, filiform, terete or angular. 

First glume shorter than the third. 

First glume semilunate, about H of the 

third glume . 7, P. prostratum. 

First glume y 2 of or less than y 2 of 
third glume, 5-nerved 8. P. ramosum 

Leaf base broad or cordate. 

Fourth glume shortly awned 9. P. javanicum. 

Fourth glume muticous . 10. P. distachyum, 

B. Inflorescence a contracted or open panicle. 

I. Panicle contracted and spike-like. 

Spikelets lanceolate and first glume 

minute . II. P. interrupt um. 

II. Panicle effuse. 

Annuals ; first glume nearly Y of 

the third glume 12. P. trypheron. 

Perennials ; first glume less than 




Panicom Isachne, Roth. 

This is an annual grass usually growing in tufts* with 
fibrous roots and many slender spreading branches, all of t 
at first creeping and horizontal, rooting at the nodes and i 
becoming erect and varying in length from I to 2 feet. 

Stems are very slender, glabrous or covered with scatt< 
hairs, purplish or pale green, and branching freely towards 
b^se. 

The leaf-sheath is shorter than the internodes, green orpurp] 
striate, externally hairy with scattered bulbous-based hi 
varying in length from V2 to 3 inches, the outer margin of 
sheath is ciliate with long hairs and at the mouths sometimes li 
hairs are present, especially when the leaves are young. ' 
ligule is merely a dense fringe of long hairs. Nodes are tun 
purplish, covered with long hairs. 

The leaf-blade is flat but convolute when young, lanceolate 
linear-lanceolate, acuminate, base rounded and margin w 
minute serrations. It is glabrous or occasionally hairy ^ 
scattered, tubercle-based, deciduous hairs, and varying in len, 
from I to 3 inches generally (sometimes in well-grown plants i 
5 inches) and in breadth from % to l /i inch. The midrib is proi 
nent though slender at the base and four veins are present on e< 
side with five or six smaller ones between them. 



Fig. 81 — Panicum Isachne 

1 and la. hront and back view ot a spike, 2 and 2a. back and front views of 
spikclet ; 3 and 4. the first and the second glume, respectively ; 5 and 5a the thi 
glume and its palea; 6 and 6a the fourth glume and its palea , 7 lodicules, anthe 
and ovary ; 8. grain 

The inflorescence is an erect, narrow panicle consisting of spike 
varying in number from 5 to 12 and in length from 2 to 3 inchei 
The spikes are erect, pressed to the very slender rachis, longer tha 
the internodes of the main rachis, stalked or sessile, mostly simpl 
but sometimes the lower dividing into two or three branches, % t 



inch long. The rachis of the spike is vefy slender, angular, 
ixuous, narrower than the spikelets, scaberulous with a few long 
lia at the angles. 

The spikelets are very small, 1/16 inch long, turned all to one side 
id closely packed in two rows, oblong or oval-oblong, obtuse or 
bacute, softly hairy, pale green or purplish, with very short 
dicels which are pubescent with a few long hairs towards the 
ickened cupular tips. 

There are four glumes in the spikelet. The first glume is very 
tall, membranous, glabrous, broader than long, cordate or 
angular, broadly but shallowly emarginate, nerveless or very 
scurely I- to 2-nerved. The second glume is pale or purplish 5- 
rved, hairy, as long as the third glume, membranous, oblong and 
tuse. The third glume is pale, nearly equal to the second glume 
th a longitudinal depression at the back, less hairy than the 
:ond glume, 3-nerved (rarely 5-nerved also) ; palea is present, and 
s hyaline, shorter than the glume, truncate or shallowly retuse, 
lally barren but occasionally with three stamens. The fourth 
me is oblong, rounded, coriaceous, smooth, shining, dorsally 
tened, 3- or indistinctly 5-nerved; palea is similar to the glume 
texture and with folded margins. There are three stamens 
h yellow anthers. Lodtcules are two, very small and distinct. 
%ry has two styles with feathery stigmas white at first, but 
aing deep purple while withering. 

This delicate and small grass occurs here and there as mere 
s especially in sheltered situations. It usually flourishes in 
ck cotton soils amidst cholam {Andropogon Sorghum ), although 
hrives equally well in other rich soils. This is considered to 
a very good fodder grass. 

Distribution.— It is fairly common all over the Madras Presi- 
cy, and goes up to 3,000 or 4,000 feet. It occurs in Africa, 
erica and Italy. 




Panicam flavidam, Retz. 

This plant is a tufted annual. It branches freely from the base 
'anches are tufted, decumbent at first but soon becoming erecl 
ender, glabrous, compressed and leafy, varying in length from 
3 feet. 

Leaves are somewhat distichous. The leaf-sheath is compressed 
abrous, sometimes with a tinge of purple, the lower ones swollei 
the base and the mouth is hairy. The ligule is a fringe of hairs 
xles are glabrous. 

The leaf-blade is flat, thinly coriaceous, linear-lanceolate anc 
uminate, or ligulate with a rounded tip, 3 to 5 inches in lengtl 
6 to 5/ 16 inch wide, glabrous or. very thinly scaberulous, base 
inded or slightly cordate with long white abate hairs on the 
lall basal lobes. 



I'li. S3 — Panicum flaviilum 

and 2 fr runt and back view o l a portion of spike , t.i and 2.1. the front and bac k view 
spikdet , 3 and 4 the first and the second glume, respectively , 5 and 5a the third 
le and its palea ; 6 and 6a the fourth glume and its palea , 7 anthers and ovary , 
ram 

The inflorescence is a raceme of spikes, 5 to 10 inches long, erect 
nclined on a short or long, glabrous, strongly channelled pedun- 
; the main rachis is grooved, angled and scaberulous. Spikes are 
or many, l A to I inch long, erect, pressing on the rachis of the 
Drescence along the groove, distant and sessile ; the lower spikes 
very much shorter than the internodes, but the upper equal to 
onger than the internodes ; the rachis of the spike is angular, 
ened below, erect or slightly recurved. 

The spikelets are white, in two rows on a flattened rachis, 
quely ovoid or gibbously globose, glabrous, sessile % inch in 
,th. 

"here are four glumes. The first glume is suborbicular, about 
the length of the third glume, usually 3-nerved. The second 
'e is broadly ovate, obtuse, concave, larger than the first glume 
nearly* equal to or shorter than the fourth glume, 7-nerved 
ly 7- to 9-nerved, nerves are anastamosing, tip rounded. The 
' glume is broadly ovate or oblong, equal to or longer than the 



70 


fourth glume, obtuse, 3- to 5-nerved, paleate, mostly with and rare 
without stamens. The anthers are yellow and they do not opi 
until the stigmas and anthers of the fourth glume are thrown 01 
Lodicules are two and conspicuous. Palea is hyaline with infold* 
margins. The fourth glume is coriaceous, broadly ovate, tip acute 
pointed and almost cuspidate or acute, mucronate, white or brow 
ish, reticulately minutely pitted. Anthers are three and yello 
Stigmas are purplish. Lodicules are small but conspicuous. 

This grass is very common throughout the plains and grot 
in the bunds of paddy fields and in wet situations, and goes 1 
to moderate elevations on the hills. Cattle eat this grass greedi 
and seem to like it. It is considered to be an excellent fodder. 

Distribution.— In wet situations all over India ascending 
6,000 feet. Occurs also in Ceylon, Africa, Tropical Asia ai 
Australia. 




Fig. 84.- Panicum fluitans. 


Panicum fluitans, Retz. 

This is a perennial grass with prostrate branches which afti 
wards become erect towards the free ends. The young branch 
are covered with scale-leaves. Stems are stout, glabrous, smoc 
and hollow, rooting at the lower nodes. 

The leaf-sheath is loose, glabrous, striate, margins not cilia 
The liguky is a ridge with a row of erect long hairs. Nodes a 
glabrous. 

The leaf-blade is firm, linear, finely acuminate, base rounde 
rather narrower than the sheath at the white band, very thin 
scaberulous above and glabrous below, veins prominent above, 3 
9 inches long, H to 7 /*6 inch broad; margins are slightly incurv 
and the midrib is conspicuous only at the lower portion ot t 
blade. The scale-leaves persist at the base of the stems. 



kn.. 85. — Panicum (luitans 

1 and 2 1 rout and back view of a spike , ii and 2a front and back \iew ol 
spikekt ; 3, 4 and 5 first, second and third glume respectnel} , 5a palea of the thi 
glume and stamens in it ; 6 and 6a iouith glume and its palea . 7. stamens and ovary 

The ui forest cm c is a compound spike varying in length from 
to 10 inches, erect ; the main rachis is triquetrous, dorsally rounde 
glabrous and very thinly scaberulous at the edges. Spikes a 
many (fifteen and more), sessile, secund, generally longer than tl 
internodes, and appressed to the rachis, % to I % inches long; tl 
rachis of the spike is angular, edges scaberulous and with vei 
fine short hairs. 

The spikelets are pale, ovoid, acute, biseriate, imbricate, vei 
shortly pedicellate, glabrous, 1/16 to J A inch, pedicels are hairy wil 
a few long hairs towards the base. 

There are four glumes. The first glume is white, thin, membr 
nous, truncate and wavy at the apex, nerveless or sometimes wil 
one to three short nerves, less than one-third of the third glum 
broader than long and clasping at the base. The second glume i 



in the fourth glume, 5-nerved but occasionally 6- or 7-nerved* Th 
r d glume is a little longer than the second and the fourth, usuall] 
erved, broadly ovate, acute, paleate, always with three stameni 
ich come out only after the fading of the stigmas and enlarge 
nt of the ovary in the fourth glume. Lodicules are distinct ainc 
ispicuous; palea is broad with incurved broad margins anc 
dine. The fourth glume is thinly coriaceous, shining, striolate 
adly ovate, mucronate, compressed, faintly and thinly 5-nerved 
1 palea with infolded margins. Anthers are yellow. Sltgmai 
white when young. Lodicules are distinct. 

It is a common grass of the wet lands met with in many parts of 
Presidency and often confused and united with Panicum punc 
tm , Burm. 

Distribution.* Throughout India and Ceylon. It is also found in 
ibia, Afghanistan, Africa and Tropical America. 




Famcara (Urns-galli, L. 

It is a tufted annual with many erect branches growing to i 
might, varying from 2 to 3 or 4 feet and the whole plant is glab 
ous. Stem is stout or slender, simple or branched. 

The leaf-sheath is smooth, glabrous and loose, varying in length 
rom 2 to 6 inches, keeled. The Ugule is only a smooth semilunar 
ne without hairs. Nodes are glabrous and the lower nodes bear 
dventitious roots. 

The leaf-blade is narrowly linear-lanceolate, flat, finely acumin- 
te, glabrous or very minutely scabrid with a stout midrib ; margin 
■ minutely serrate and with tubercle-based hairs near the base, 
he blades of the lower leaves are longer than those in the upper 
id at the junction with the sheath the blade is narrow, just as 
road or less than the sheath, and becomes broader about the 
iddle ; the length varies from 6 to 10 inches generally, also to 14 
ches, and breadth at base % inch and at the middle 5/16 inch ; 
e upper leaf-blade is generally shorter, varying from 5 to 10 
ches and very broad at the base near the sheath, about 7/*6 inch 
id gets gradually narrow upwards. It is convolute when young. 

The inflorescence is a compound spike varying in length from 4 
8 inches contracted and pyramidal and always erect ; the main 
chis is stout, angled with very minute hairs on the ridges and 
th a tuft of bristly hairs and also tubercle-based hairs at the 



Fig. 87. — Pamcum Crus-galli 

and 2. Front and back views of spike ; 3. spikelet ; 4 and 5. first and second 
ies ; 6 and 7. third glume and its palea , 8 fourth glutne, front and back view; 
vary, anthers and iodicules. 


:e of insertions of the spikes. Spikes are many (up to 16 or 
ly more), simple or branched, the lower ones longer, but 
ing gradually shorter upwards, and varying in length from 
3 2 inches. The rachis of the spike is angular, with scattered 
;rcle-based bristly hairs. 

r he spikelets are turgid, densely packed on one side of the rachis 
iree to five rows, sessile or sub-sessile, sub-globose or ovoid, 


with unequal tubercle-based bristly hairs on the nerves of t 
glumes and with short minute hairs on the outer surface of t 
glumes, if 12 to % inch; awn % inch to 5/ 16 inch. 

There are four glumes. The first glume is ^ to ^ of the thi 
glume, suborbicular, abruptly acuminate or rarely mucronate and 
nerved (very rarely 5- to /-nerved), clasping at base and margi 
thinly ciholate. The second glume is ovate oblong, short, awned ai 
5-nerved ; sometimes with partial nerves at the apex between ti 
central and the lateral nerves, and then 5-to 7-or 5-to 9-nerved hi 
pidly hairy on the nerves, margins ciholate. The third glume is 
long as the second, ovate-oblong and the apex abruptly ending in 
stout scabrid nerved awn, varying in length from M to % inch rare 
I inch; 5- to 7-nerved (two partial at tip), paleate and sometimes wi 
three stamens ; pale a is hyaline, ovate-oblong with infolded margin 
The fourth glume is smooth, shining, broadly oblong, faintly 1 
nerved, apex rounded or cuspidate with a few cilia ; paleate wit 
a single bisexual flower ; palea is similar to the glume in structure 
Anthers are orange yellow, and lodtcules are very small. Stigma 
are white. Grain is smooth and ovoid. 

This grass grows in paddy fields and wet places generally. J 
is considered to be a very good fodder grass in Australia an 
America. This is the “ Barn-yard ” grass of the Americans 
highly valued as a fodder grass. 

Distribution —Throughout India in wot places and in padd 
fields. 



Panicnm stagninnin, Retz. 

It is an annual. The stems are glabrous, creeping and some- 
lat prostrate at the base, and the upper portion is erect, 3 to 4 
;t long, and rooting at the nodes in the geniculate portion of the 
m. 

The leaf -sheath is smooth, striate, glabrous, sometimes pubescent 
out the lower nodes, varying in length from 1 % to 4% inches, 
e hgulc is distinct, consisting of a fringe of stiff hairs. 

The leaf -blade is linear-lanceolate, acuminate or acute, base 
nded, glabrous, smooth below especially in the lower part, and 
bnd above and in the upper part, 6 to 12 inches long, by l /i to 
inch ; the lower leaves have their blades somewhat narrower at 
base than in the middle, but the blades in the upper part of the 
ti and in the middle are of the same breadth ; margins are very 
LUtely serrate. 



Fic SS -I’amcuni aagnmum 

float view of 1 portion of spiko . 2 kick. vi< w of the same ; 3 anti 4 front and 
r ie\t s of a spikelet , 5, 6 and 7 the first, second ami the third glume, respectively ; 
Lao/ the third glume with its anthers , 9 front and Ixu k vicu of fourth glume, 
l ovar) , stamens and lodieuks 


he inflorescence is 4 to 8 inches long , the main ratlus is 
lar, grooved, scabrid on the ridges The ^ pikes are 7 to 10 
*s, alternate, pale green or purplish, rather distant, spreading 
berect (never erect) l 4 to l l A inches long, sessile and with a 
f bristly hairs at the base ; the rachis of the spike is angular, 
ed with scattered bulbous-based bristles on the ridges, 
le spikelets are four ranked, ovoid-lanceolate, % to % inch 
without the awn, somewhat flattened on one side and gib- 
an the other, pale green or purplish, with equal bulbous-based 
y hairs on the nerves. 

lere are four glumes. The first glume is half of the third glume, 
nembranous, hairy, broadly ovate, abruptly cuspidate at the 
and acuminate, 5-nerved (rarely 3-nerved). The second glume 
adly ovate-lanceolate, concave, acuminate, short awned, 5- 
i with two partial nerves one on each side of the central 



nerve (7-to 9-nerved at the tip), hairs on nerves, a few tuberc 
The third glume is similar to the second, broadly ovate-lanceol 
awned, awn % to l A inch, paleate with usually three stam 
occasionally neuter. Lodicules are present. The fourth glum* 
chartaceous, shining, smooth ovate-oblong, apex cuspidate, wit 
few hairs on the edges at the apex, faintly 5-nerved. The ant 
within this glume come out before those of the third glu 
Anthers are three, yellowish and lodicules are conspicuous tho 
small. 

In this grass very often, purple streaks or bands occur aci 
the leaf blades and the sheath and the spikelets become purple 
one side as is met with in P. colonum. This grass is occasion* 
found in the paddy fields either alone, or along with Panu 
Crus-galli. 

Distribution.— Throughout the Madras and the Bombay Pr 
dencies and in Ceylon in wet places especially in cultiva 
ground and in ditches. Occurs more or less throughout India. 




j<IG. 89 — i'anicuni colonum. 


Panicom colonom, L. 

This is a slender annual growing to a height of 2 feet, 
stems are creeping below, erect above, and with roots in the 1 < 
internodes of the decumbent part of the stem, smooth, dull g 
or partly purplish. 

The leaf-sheath is glabrous and sharply keeled. The node . 
glabrous or obscurely pubescent. There is no hgule. 

The leaf-blade is narrow, lanceolate, acuminate, glabrous 
sometimes tubercle- based hairs occur just on the margin at the 1 
of the leaf-blade close to the white band, varying in length frc 
to 6 inches and in breadth 3 16 to 5/ 16 inch ; the margin is minu 
and distantly serrate, midrib is quite distinct and there are tl 
main veins on each side and three or four smaller between n 
ones. The blades of the lower leaves are narrow at the base 
broader at about the middle but those of the upper are equ 
broad at the base, as well as at the middle. 



ti<.. 90.— Pam cum colonum 

I and 2 The fioni and ! ick view of the spikes, ia and 2a the bark and 
front \iew of the spikckl , 3, 4 and $ the br.st, second and the third <iluinc, respe< t,v 
6 palea of the third "lump , 7 and 8 the fourth illume and its palea , 9 ovan ant 
and lodicules 


The inflorcstetHC is a contracted panicle, 3 to 5 inches lo 
Sptkes are from 8‘to 20, suberect, usually distant, % to 1 inch lo 
and getting shorter upwards ; the rachis of the spike is sto 
angular, scaberulous on the angles with a few long hairs towai 
the base. 

The spikelets are small green or partly purplish 1/12 to 1/10 in 
Jong, globosely ovoid, acute, pubescent with minute hairs on t 
outer surface of the glumes and bristly hairs on the nerves, all 
one side, sessile or very shortly pedicelled, two or three fron 
node, one or two barren, 3- to 5-seriate. 

There are four glumes in the spikelet The first glume is abc 
half of the third glume, broadly ovate or suborb.icular, acu 
generally 3-nerved, rarely 5-nerved, pubescent between and hispic 
hairy on the nerves. The second glume is as long as the thi 



ves added one on each side of the central vein, pubescent 
ween the veins and hispid on the veins. The third glume is 
ilar to the second, 5-nerved, tip with a few cilia, paleate ; palea 
;mpty oblong-orbicular, subacute. The fourth glume is coria- 
us, shining, turgid, broadly ovate, acute, paleate. Sometimes 
tip possesses a few cilia. Anthers are three, pale yellow and 
mas dark purple. Lodicules are small but conspicuous. 

This grass* is common in water-logged situations, in paddy 
Is and in irrigated dry lands. Sometimes on the blades of this 
>s purple bands are present and the internodes and the spikes 
» become purplish. 

t is really a weed of cultivation met with generally on rich 
This grass is considered to be one of the best fodder 
>ses in India. All kinds of cattle eat it greedily. 
distribution .— It is found throughout India up to 6,000 feet and 
in all warm countries. 




Panicnm prostratum, Lamk. 

The plant is a slender annual and it consists of several branched 
ostrate and creeping, with adventitious roots at the nodes below, 
anching or ascending above, all green or sometimes purple above 
d green below, 4 to 18 inches long. 

The leaf -sheath is striate, I to 2 inches long, glabrous or very 
arsely hairy, purplish above and green below or all green, keeled, 
rgins ciliate on one side only throughout its length. The ligule 

I fringe of white hairs. The nodes are glabrous or pubescent. 
The leaf-blade is short or long, varying from ££ to 2j£ inches in 
gth and -nr t0 ts inch in breadth, convolute when young, 
ceolate to broadly ovate-lanceolate, acute or acuminate, upper 
face glabrous, and the lower glabrous or with a few scattered 
>ercle-based hairs; margins are very mi nutelv serrate ; base is 
date, amplexicaul with a few long slender hairs (sometimes 
ercle-based), just close to the white patch on both sides on the 
rgin of the blade about the ligule. The midrib is distinct. 

The inflorescence consists of five to fifteen or twenty spikes 
eading in all directions, distant or crowded ; peduncle varies 

II 1 to 4 inches. Spikes are Yl to I inches, sessile or shortly 
ked ; the rack is of the spike is slender, trigonous and scaberulous. 



Fig. 92.— Pamcum prostratum 

l. bront and back view of spike , B. front and back view of a spikeiet ; t, 2, 3 and 
first, second, third and the fourth glume, respectively ; ga and 4a. the palea of 
ird and the fourth glumes ; 5. anthers, ovary and lodicules. 

‘he spikelets are crowded ail on one side, 2- to 3-seriate, ellip- 
il, t0 tV inch glabrous or pubescent, pale green or 

le on one side, in pairs on pedicels, one with a slightly longer 
cel than the other; fine long hairs, varying in number from 
o eight and longer than the spikelets, are found on the pedicels 
eir tips in some plants and not in others. 

here are four glumes in the spikeiet. The first glume is very 
about % of the third or less, semilunar, membranous, hyaline, 
uncate,. obtuse or acute, generally nerveless, but rarely, 
ireiy I- to 3-nerved. The second glume is membranous, ovate, 

, glabrous or pubescent and 7-nerved. The third glume is of 
the same length as the second, 5-nerved, always paleate, with 



or without stamens ; palea is broad, margins infolded, 2-nei 
obtuse and hyaline ; when stamens are present the lodicules 
very conspicuous* The fourth glume is slightly shorter than 
third, oblong or elliptic, apiculate, minutely rugulose, thinly c< 
ceous, with bisexual flower ; palea is similar to the glume in tea 
and markings. Stamens are three with yellowish anthers. 1 
cules are small and fleshy. 

This plant occurs widely as a weed of cultivation in black cc 
as well as other kinds of soil and shows variation in its leaves 
spikelets. In some plants growing in somewhat dry places 
leaves are shorter and broader, and those in favourable situat 
have longer narrower leaves. The spikelets are either perfe 
glabrous or pubescent and long hairs may or may not be pre 
on the pedicels. As regards colour the whole plant is green 01 
exposed portions of stems and spikelets are purplish. This g 
is liked by cattle and is one of the most nutritious of Im 
fodder grasses. 

Distribution .— Throughout India and Ceylon in the pl« 
Common in the Tropics. 





Panicum javanicnm, Poir. 

This is an annual and it branches freely and the branches 
decumbent and rooting at the nodes at the base, and erect to s 
extent at the free end, I to 2 feet long ; the internodes are glabr 
thinly striate, shallowly channelled on one side. 

The leaf-sheath is somewhat compressed and loose, covered ^ 
scattered long hairs, some of them being tubercle-based ; 
margin is ciliate on one side only. The nodes are pubescent ^ 
long hairs. The ligule is a distinct fringe of hairs. 

The leaf-blade is broadly lanceolate, cordate at base, amp] 
caul, acuminate or acute, with scattered long hairs both above 
below, and some of the hairs of the under surface are tuber 
based, convolute when young ; margin of the leaf is wavy, minu 
serrate, and ciliated with distant hairs towards the lower hal 
the leaf when young ; the midrib is prominent below. 



Fig. 94. — Panicum javanicum. 

I and s. Front and back view of a spike ; 3, 4, 5 and 6. the first, second, third 
the fourth glume, respectively j 5a and 6a. the palea of third and fourth glumes ; 7. 
ovary and the stamens. 

The inflorescence is a panicle of spikes on a short or long er 
slender peduncle- Spikes vary from two to ten in number and 
length from Vz to 2 inches, distant and spreading ; the rachis of 
spike is zigzag, somewhat flattened with a wavy ridge, scaberul 
or glabrous, swollen towards the base and the swollen part 
pubescent. 

The spikelets are biseriate, loosely imbricate, ovate, aci 
pubescent or villous (sometimes quite glabrous), sessile or shor 
pedicelled ; the pedicels have one or two (rarely more) long hain 

* There are four glumes. The first glume is small, membrane 
less than l /% of the third glume, ovate, acute or obtuse, 3. to 5-nerv 
The second glume is nearly equal to the third, ovate acute, genera 
anrl enmptimps *7- tn t t-nerved. The third slume is simi 


»rved, paleate with three stamens or empty ; palea 2-nerved, ovat# 
blong, margins infolded. The fourth glume is ovate or oblong? 
ulose, chartaceous, apex with a distinct mucro concealed in thfc 
>nd and third glumes ; palea same as the glume in texture, etc* 
hers are yellowish ; stigmas are feathery and purple in colour ; 
uks are small and fleshy. 

This is an excellent fodder grass. Though it is an annual it 
vs rapidly under favourable conditions. A single plant found 
ving in the compound of the Agricultural College, Coimbatore, 
jhed 15 lb. and occupied 15 square feet of the ground. It flouri- 
in cultivated dry fields and in rich loamy soils. (See fig. 7.) 

h'stribu tion . — Plains of India and Ceylon and in Tropical 
itries generally. 




Panicum ramdsum, L. 

Phis is an annual with stems erect or ascending from a creeping 
S rooting at the lower nodes, I to 2 feet long. The stem is 
der or stout, usually glabrous though occasionally glabrescent 
jbescent, channelled on one side, branched from base upwards/ 
leafy. 

'he leaf-sheath is finely striate, keeled, thinly pubescent with 
margins ciliate near the ligule. The ligule is only a fringe 
iort hairs. Nodes are softly hairy. 

'he leaf-blade is flat, linear-lanceolate, acuminate, sottly pubcs- 
or glabrescent on both the surfaces, with roundedor subcordate 
and margins minutely serrate and ciliate, 2 to 6 inches long 
> inch broad; the midrib is distinct though slender with 
to six main veins on each side 

he tn florescence is a pyramidal panicle 2 to 6 inches long, con- 
lg of usually five to ten (rarely also up to twenty) erect or 
iding spikes. Sptkcs are distant, alternate and in some the 
r ones are opposite, Vz to 2 l /z inches long or shorter. The 
i of the spike is thin, angular and scaberulous 
he spikelets are usually pubescent, ovoid or obovoid, acute, 
d, % inch, pale green and some occasionally purplish on one 



hit. 96 Panicum ramoMim. * 

d 2 Back and front view of spike ; 3 and 4. front and Lack view of a spikelet , 
. first and second glumes ; 7 and 8. third glume and its palea , 9 and ro. fourth 
nd its palea . II. ovary, anthers and lodicules. 

lternate close or distant, in pairs lower down and then one 
somewhat longer pedicel, solitary in the upper portions, 
;ls with hairs, some of them especially those near the apex 
longer. 

ere are four glumes. The first glume is nearly halt the length 
third glume, broadly ovate, subacute, margin overlapping at 
se, and*usually 5-nerved The second glume is broadly ovate 
rather cuspidate, usually 5-nerved (rarely /-nerved). The 
lume is similar to the second glume, 5-nerved, paleate, empty ; 

1 ti Thp f/iiirth cr1u*M0 1 C mmid-nhlAn/r 



acute, coriaceous, rugulose, with short broadened stipes, and 
faint nerves; palea similar to the glume in texture and mark 
Anthers are orange-yellow; style branches are purple. Lod 
are small and fleshy. 

This grass is a common weed found in dry cultivated fields 
open waste places and is one of the best fodder grasses avail 
Distribution . -Plains throughout India and in Afghanistan. 




Panicun dist achy urn, L. 

This grass is an annual. Stems are slender, rarely stout, ere 
ing and rooting at the nodes, pale green or purplish, with erect 
ascending slender branches, varying in length from io to 15 incl 
glabrous or pubescent, channelled near the nodes. 

The leaf-sheath is glabrous or glabrescent and sometimes hirsil 
margin is ciliate. The ligule is a fringe of short hairs. Nodes 
glabrous or pubescent. 

The leaf-blade is lanceolate or narrowly lanceolate, base cord 
and subamplexicaul, glabrous or rarely sparsely hairy on bt 
sides ; margins are wavy here and there, finely serrate w 
tubercle-based hairs towards the base, the midrib is slender, 1 
prominent and veins not distinct There is considerable variati 
in leaves especially in the length. In the ordinary form it var 
from Vi to 3 inches and even up to 6 or 7 inches sometimes in Ieng 
and the breadth from M to l A inch. In one form which is separat 
as a variety (var. brevifohum , Wight and Arnott,) the leaves : 
always short and broad, ovate-lanceolate nevei exceeding I in 
in length. 

The tnfloresicmc consists of two or three, very rarely four en 
or spreading distant spikes on a somewhat slender very hai 
peduncle. Spike s are from ^ to 2 inches , r arias is slend 



ti<i. 98 — Pamcum dist achy uni 

I and 2. tronl and back view of a portion of a spike , 3, 4, 5, and 6 the lir 
second, third and the fourth glume, respectiveh , 5a and 6a palea ol the third and t 
fourth glume, respectiveh • 7 anthers and ovan . 

fiexuous, flattened, scaberulous, with a few long hairs scattere 
singly along the margins or without these hairs. 

The spikelets are glabrous, ovate-oblong, acute, % inch, I- y : 
seriate, subsessile, pale green, occasionally purplish on one side. 

There are tour glumes The first glume is membranous, broadl 
ovate, obtuse with margins overlapping at the base* hardly ha 
the length of the third glume, usually 5-nerved but occasionall 

" 1 n '’Iaco tr\ that r 



e second glume but is tar lower. The second glume is ovate-acute, 
nerved. The third glume is equal to the second, 5-nerved, paleate, 
npty; the polea is narrow, hyaline, acute. The fourth glume is 
[ipsoidal, obtuse, chartaceous, minutely and obscurely rugulose, 
intly 3-nerved, with the base somewhat thickened. Palea is 
nilar to the glume in texture. Anthers hre orange-yellow. 
dicules are minute and fleshy. Style branches are purple. 

This grass is fairly common in open and loamy and sandy 
ils. The form (var. brevifoltunu Wight & Arnott) is fairly 
mmon in Coimbatore District. 

Distribution — Plains of India and Ceylon. Not recorded from 
? Bombay Presidency. It occurs in China, Malaya and Australia. 




Fasten isterrnptn, Willd. 


This is a large perennial grass with stems reaching 5 to 6 feet in 
length, flourishing in marshes and in the edges of ponds and 
tanks. 

The stems are long, stout and spongy below, ascending from a 
creeping and rooting or floating root-stock ; the lower internodes 
are often % inch or more in thickness* with nodes bearing in 
fascicles long stout roots clothed with fine lateral roots; and the 
upper mternodes are long and slender. 

The leaf-sheath is glabrous, striate The hgule is a short broad 
membrane. 

The leaf -blade is soft, flat, many-nerved, linear, finely acuminate, 
margins smooth, base rounded or subcordate, glabrous, 6 to 
12 inches long, % to Yi inch broad 

The inflorescence is a strict spike-like panicle, 6 to 12 inches 
long by l A to inch broad, cylindric, interrupted below ; the rachis 
terete, stout, channelled. 

The spikclets are glabrous, green, herbaceous, densely packed in 
miall fascicles, ovoid lanceolate, % to 15 inch long; many 


, pikelets are imperfect 
There are four glumes 


The first glume is hyaline, membranous, 
about % the 


A J length of the third 

A /\ A jm glume, broadly 

/; \ // I U A W' Jr ' /fy) ova * e or or bicular, 

Jjljj qj J ¥ YA jji JfV The second glume 

T MJ II H l j ( /\ j / j y ' //f is membranous, 

ujlly Wy A tuse, prominently 

§ /j\ third glume is as 

II a A a 

If / (1/ 

\U/ XJ) \ui/ M/ stamens or with- 

^ ^ q 7 q out them. The 

3 4* 5 0 ' fourth glume is 

r „ t , shorter than the 

fK, [oo. - Pamcum mteriupUim thud glume, Ian- 

nd 2. 1' ront and back view of a spikelet ; 3. first glume 1 ciiKanteP 
second glume 5 5 third glume, 6 palea of third glume; 7 .« • , \ ’ 

d8 the fourth glume and its palca 9 ovarv, lodicules and thinly COnaceOUS, 
tmens white, polished, 

dorsally convex ; 

e palea is as long as the glume and thinly coriaceous. There are 
to small lodicules. 

This is a rank marsh grass growing abundantly in permanent 
arshes and edges of tanks and ponds. Cattle eat this along with 
her grasses, when young and not covered with algae. 


Distribution .— In swampy situations throughout India and Ceylon. 



PaBicum trypheron, Schult- 

The plant is a tufted annual leafy at the base, with bran< 
spreading a little at the base and then erect, varying in lei 
from V% to 3 feet. Stems are stout or slender, cylindric or slig 
compressed towards the base. 

The leaf-sheath is striated, green or purple tinged, shorter t 
the internodes, the upper portion hairy (sometimes tubercle-bai 
and the lower glabrous, with sometimes ciliate margin. The It, 
is a short membrane with a fringe of slender hair-like proces 
Nodes are glabrous. 

The leaf-blade is Hat, convolute when young, linear-lanceol 
acute or narrow linear-lanceolate, acuminate, hairy on both si 
(hairs indistinctly bulbous-based) , margin is very minutely sen 
and often ciliate with tubercle-based hairs; base is narrow 
slightly rounded orcoidate; midrib is conspicuous though narr 
and keeled; length I to 7 inches and breadth % to Y% inch 

The tnfloresieme is a diffuse panicle 4 to 14 inches long w 
filiform, divaricate, scaberulous, angled branches ; the main rac 
is angular, smooth below and scaberulous above ; peduncle 
cylindric, striate, 2 to 12 inches long Branches are irregula 
distantly alternate, solitary or rarely two, swollen at base, dividi 
into slender filiform spreading branchlets ; the lower brand 
from 3 to 7 inches in length and getting shorter upwar 
Branchlets are ^ to 3 inches, capillary, angular and furtl 
dividing. 



I< !g 101 - -Panic um trypheron. 

1 and 2. Wont and back view of the spikelet , 3, 4 and 5 the first, second and t 
third glume, respective]) ; 6. palea of the third glume , 7 and 8 the fouith glume a 
its palea; 9. stamens, ovary and lodicules 

The spikelets are ovate, acuminate, binate (sometimes solitary < 
three) on a common finely filiform stalk, one long and the oth< 
short pedicelled, pale or yellowish green, or purple ; pedicels ai 
angular, scabnd or scaberulous slightly swollen at the top an 
.sometimes with setose hairs also. 

There are four glumes. The first glume is green or purpl 
broadlv ovate, acuminate, clasoinff at the base, about two-thirds c 



astomosing halfway, finely scaberulous especially on the nerves 
d more so on the central one The second glume is slightly longer 
in the third, green or purple, ovate, acuminate, generally 
lerved and sometimes also with two more indistinct marginal 
*ves, i.e., 9-nerved, scaberulous on the nerves. The third glume 
Dale green or yellow, ovate-oblong, acute or subacute, obscurely 
berulous, 9-nerved (two of the nerves in the middle sometimes 
running to the base), paleate, empty. Palea is hyaline, smaller 
n the glume, oblong, obtuse, minutely two-lobed or two- 
thed at the apex ; margins broadly infolded. The fourth glume 
lliptic obtuse, shorter than the third, smooth, shining, coriaceous, 
sally convex, with a prominent short, broad stipe at the base 
ich is persistent with the glume, 5-nerved, sometimes with 
en nerves especially when young (two marginal ones being 
istinct). Palea is similar to the glume in texture. Anthers are 
?e, linear, orange yellow Loduules are two and prominent 
ugh small Stigmas feathery and white. 

P. tcnellum , Roxb FI. Indira I 306 is probably not this plant 
ugh quoted as a synonym, for it L described as having culms 
strate and rooting at the nodes. 

This grass is ol wide distribution in the Presidency, but it is 
'■here abundant It is fairly common in cultivated dry fields, 
tie like this grass. 


*3 




Panicum repens, L. 

This is a perennial glaucous grass with stoloniferous anr 
zomiferous stems bearing ordinary erect leafy branches, anc 
branches come out piercing through the leaf-sheath (extra- 
pnal). 

Stems are numerous, stiff and erect, to 3 feet in length, 
brous, covered below by brownish or whitish scale-leaves, and 
)ve with densely distichous leaves. 

The leaf-sheath is firm, distinctly striate, glabrous, margins 
ate on both sides up to the point of overlapping and then the 
er margin alone abate. The hgule is a short thin membram 
h very short cilia on the free margin. The nodes are glabrous 
The leaf-blade is glaucous, narrow, lanceolate, thinly coriaceous 
iminate with a hardened tip, I to 7 or 9 inches long, % to % inch 
ad, flat or involute when slightly faded, with a few distantly 
ttered hairs above, especially towards the lower portion of the 
de when young, and becoming glabrous later, glabrous on the 
er surface, margin is finely serrate and with a few cilia towards 
base, some hairs being tubercle-based ; base of the blade is 
nded or cordate, midrib is prominent and keeled. 




Hk. 103. Panicum reptns 


I Spike ; 2 and 3 front and back view of a spiktlet, 4, 5 and 6 first, second and 
glumes ; 7. palea of the third glume , 8 and 9. fourth glume and its palea * ro. 
ules, stamens and ovar> , 11 leaf showing ligxile * 

The inflorescence is a panicle, contracted and not much exserted 
n the top-most leaf-sheath, 3 to 8 inches long, branches are 
ally many, erect, the lower being 2 to 5 inches long, slender, 
ular and scaberulous 

The spikelets are glabrous, erect, pale or pale green, sometimes 
plish also on one side, ovate-oblong or oblong-lanceolate, acute, 
nch, pedicels are long with cupular tips. 

There are four glumes in the spikelet. The first glume is hyaline, 
idly ova'te, rounded and shortly acute or subacute, indistinctly 3, 
-nerved or nerveless, less than one-third of the height of the 
a rt lump The second glume is membranous, ovate-la ncedlate 



acute, 7- to 9-nerved. The third glume is equal to and broader th 
the second, always paleate and with three stamens and 9-nerve 
palea is hyaline, oblong, obtuse or subacute, margins folded. 1 
fourth glume is white, coriaceous, smooth and shining, oblo 
acute, shortly and broadly stipitate, with the margins fold 
inwards exposing only a third of the palea ; palea is similar to 1 
glume in texture and marking. Anthers are deep orange in colo 
Lodicules are distinct though small. Stigmas are deep purple wf 
mature, and pale when young. 

This grass flourishes in moist situations such as the bunds 
paddy fields, tank beds and edges of marshes and is an excelle 
binder of the soil. When once established it is very difficult to { 
rid of it, on account of its rhizomes. Owing to the resemblance 
the rhizomes to ginger, some call this grass Ginger-rooted gra 
Cattle are fond of this grass. 

Distribution. -Throughout India, but not so common on t 
West and not recorded from Bombay. It is said to occur in Soi 
Europe, Australia, North Africa and Brazil. 



5- Charmeraphi; 

these are glabrous marsh or aquatic g 
anceolate. The inflorescence is a pa 
-to two-flowered, subsessile and subsecund on the branches 
ch are produced as awn-like bristles beyond the ultimate 
celet, obscurely jointed and persistent on their obconic short 
icels, narrowly lanceolate and terete. The spikelet consists of 
r glumes. The first glume is very small, hyaline, suborbicular 
yeless and truncate. The second glume is the longest, green, 
nbranous, narrowly lanceolate, acuminate or narrowed into a 
d awn, 7- to il-nerved. The third glume is lanceolate, acute, or 
tately acuminate, 7-nerved, paleate, male or neuter, the palea 
mailer than the glume and hyaline. The fourth glume is much 
iller than the third, stipitate, bisexual or female, oblong or 
te-oblong, acute, flat, thinly coriaceous, nerveless and paleate; 
palea is hyaline, as broad as the glume, acute and nerveless. 

1 lodicules are cuneate. Stamens are three. Stigmas are 
rally exserted Grain is oblong, compressed. 




Chamsraphis spinescens, Poir. 


A glabrous aquatic or marsh grass, with much branched floal 
stems. Stems are leafy, elongate, ascending, varying in len 
from I to 3 feet. 

The leaf-sheaths are long, smooth, loose, with naked marg 
The ligule is a ridge of hairs. The nodes are glabrous. 

The leaf-blade is flat, narrowly linear-lanceolate, smooth 
scabrid, acuminate, base narrowed, I to inches long < 
*/i6 to % inch wide. 


The inflorescence is a pyramidal panicle, contracted or diffi 
with a leaf very near its base; peduncle is short ; branches of 
panicle, filiform, angular, flexuous, bearing one or more spikel 
and produced as a bristle beyond the last spikelet. 

The spikelets are % to % rarely V3 inch long including the a 1 
subsessile and somewhat on one side on the branches, obscur 
articulate but persistent on the pedicels, pale or green, lanceok 
There are four glumes in the spikelet. The first glume is hyali 

suborbicular, rounc 
at the tip and ner 
less, 1/30 inch or 1( 
The second glume 
membranous, lane 
late, smooth or setos* 
scabrid on the sid 
9- to Il-nerved, wit! 
long scabrid a 
which is sometimes 
long as the body of 1 
glume The th 
glume is shorter th 
the second, fin< 
acuminate, or awm 
7-nerved, membrano 
paleate and with thi 
stamens and V 
lodtcnles ; the palea 
shorter than t 
glume, linear-oblor 
subacute. The fom 
glume is ovate-lancc 
late, nerveless, acu 
paleate with thr 
stamens , ovary and t\ 
lodtcules , palea 
third glume. Grain 



*IG. 104. ChUmdiraphis spinescens. 

1. Terminal portion of a spike showing the bristle 
2, 3, 4 and 6. the first, second, third and the fourth 
glume, respectively , 5. palea of third glume with its 
anthers and lodicules , 7. palea ot the fourth glume; 
8. ovary ; 9. lodicules. 


hyaline, narrow, quarter the length of the 
obovate oblong. * 

Distribution . — This plant is found at the edges in ponds, tan 
and marshes all over the Presidency. 



6. Spinifex, L. 

This is a stout, rigid, much branched, gregarious and dioecious 
ss, flourishing in sand on the sea coast. Leaves are long, narrow 
d, involute, spreading and recurved and thickly coriaceous, 
le spikelets are I- to 2-flowered, subsessile, distichous, jointed 
rigid peduncled spikes, which are collected in umbels and 
•ounded by spathaceous leafy bracts. The spikelets have four 
mes. The first two glumes are empty. The third and the 
rth paleate and triandrous and sometimes the former is empty, 
lale spikelets are collected in large globose heads of stellately 
jading very long rigid rod-like processes surrounded by shorter 
ulate bracts. Each spikelet is solitary, and articulate at the 
1 base of a rachis, lanceolate, i-flowered. There are four 
nes. The first three glumes are as in the male spikelets, but 
,er. The third is paleate, empty. The fourth glume has a 
ale flower. The lodicules are large and nerved. Styles are 
l, free, with short, feathery stigmas. Grain free within the 
dened glumes. 



Splnlfex squarrosus, L. 

A perennial littoral dioecious grass forming bushes. Si 
are glaucous, smooth, solid, woody, thick below, freely branch 
5 to 10 feet long or more. 

The leaf -sheath is smooth, imbricating, V2 to 1^/2 inches I 
The ligule is a row of stiff long hairs. 

The leaf-blade is narrow, rigid, thickly coriaceous, cone, 
convex tapering from the base to the tip spreading and recur 
4 to 6 inches long. 

The male inflorescence consists of several spikes, I to 3 inc 
long, forming umbels, with membranous leafy spathaceous br 
which are shorter than the spikes 

The spikelets are usually 2-flowered, smooth, articulate on s 
peduncles, distichous, l /$ to J/ 2 inch long. 

There are four glumes . The first glume is shorter than 
second, ovate, obtuse, 7- to 9-nerved. The second glume is sin 
to the first, but longer. The third a nd the fourth glumes are lor 
than the second glume, 5- to 7-nerved, paleate and triandre 
palea of both are lanceolate with cihate keels 



Fig /oi> -Spmifex squarrosus 

Male plant — I A branch with the male inflorescence , 2 a spike, 3 a spikele 
5, 6 and 7 the first, second third and the fourth glume, respectively; 6 a. pa!< 
the third glume ; 6 b extra paiea like structure found occasionally in the palea of 
third glume ; 7 a. palea and lodicules of the fourth glume 


.The female inflorescence is a large globose head consisting 
short spikelets articulate at the very base of the rachis, si 
bracts and very long, spreading rigid rod-like rachises. " 
spikelets are solitary with four glumes and 2-flowered The j 
glume is oblong-lanceolate, many-nerved, longer than the ot 
glumes. The second glume is shorter, 7-nerved. The third glumi 
empty, 5-nerved. The fourth glume is ovate-lanceolate and abrup 
narrowed above the middle, 5-nerved and paleate, patea is shor 
than the glume but broader, 2-nerved and acute. ' Lodtcules are l 

* J CM-' 



This grass grows luxuriantly in the sands near the sea on both 
coasts of the Madras Presidency. 



I ic, 106 --Spimfex squarrosus. 

emale plant- i. A branch with female inflorescence ; 2, 3, 4 and 5. the first, second, 
and tin. fourth glume, respectively , 6 paka of the fourth glume; 7. ovatv and the 
ules 


distribution. Throughout the sandy toasts ot India and Ceylon 



7. Axonopus, Beauv . 

These are annual or perennial grasses. Inflorescence i 
panicle consisting of digitate or whorl ed, slender or stout sp 
like racemes. Spikelets are solitary, binate or fasciculate, 2-flo x 
ed jointed on the pedicel and awned. There are four glpmes. ' 
first glume is the shortest, ovate, acuminate, aristate or cuspid 
hyaline, glabrous and 3-nerved. The second glume is ovate 
ovate-lanceolate, acuminate or awned, 5-nerved, lateral ner 
being marginal and hairy. The third glume is oblong or obl< 
ovate, acute, 5-nerved, paleate, male ; palea is very short and sm 
bipartite. The fourth glume is as long as the third and 
second, oblong or ovate, coriaceous, narrowed into a strai 
terminal awn, paleate and bisexual ; palea is oblong, coriaceous < 
2-nerved. Lodicules are cuneate. Stamens are three with lin 
anthers. Stigmas are linear, laterally exserted. Grain is obl< 
free within the hardened glume and its palea. 




Axonopns clmicinns, Beauv. 


It is a perennial grass. Stems are tufted, erect or slig 
decumbent at the base, I to 2 feet long. 

The leaf-shcath is distinctly striate, covered with scattered 
tubercle-based hairs, very rarely glabrous, keeled. The l 
consists of a row of hairs. The nodes are hairy. 

The leaf-blade is flat, ovate-lanceolate, broad and cordat 
base, subacute or obtuse, with a distinct midrib and three i 
veins on each side of it, glabrous on both sides, but usually 
tubercle-based hairs on the two sides of the midrib, on the lc 
side, the margins arc distinctly abate with tubercle-based J 
stiff hairs and very finely serrate , the blade varies in length f 
M to 3 inches and in breadth from H to Vz inch. 

The inflorescence consists of three to ten spikes springing Iron 
top of a slender glabrous peduncle 2 to 6 inches long. The 
are whorled, about 3 inches or so in length, naked towards 
base to about one-fourth of its length, the rachis is fine, filifc 
scabrid. 


The .s pikelets are solitary or binate, dorsally compressed, \ 
green or reddish, very shortly pedicelled, l /i to 5/16 inch 1 
inclusive of the short awn, pedicel is ( upular at the tip 

There are four glumes in the spikelet. The first glume is so 
what narrow ovate-lanceolate, hyaline, acuminate and 3-nen 

The s cioud gbiWi 
membranous, ov, 
lanceolate, twice 
long as the 
glume, cuspidal 
acuminate, 5-nerv 
the two margi 
nerves are provn 
with long redd 
bristly hairs 1 
third glume is oblc 
lanceolate, obti 
5-nerve d, a Hi 
shorter than 
second glut 

paleate and w 
stamens ; palea 
short. The fou 
glume is coriaceo 
ovate- 1 a n c e o 1 a 
nearly as long 
the second glur 

awned at the apex, paleate, with three stamens and an ovai 
the palea is as long as the glume, elliptic oblong, obtuse. Lodtcu 
are small, cuneate. 

This is a common grass growing in the plains and lower hi 
in waste places. 

ninfrihutinn — Oc t urs all over India 



3 > 4 


t IG. 108. — Axonopus emuemus 

1. A portion of the spike showing spikelets ,2, 
and 5. the first, second, third and the fourth glume, respec- 
tively ; 4 a and 5 a the palea of the third and the fourth 
glume, respectively ; 6 lodicules, stamens and the ovar> 



8. Setaria, Beauv. 

"hese are usually annuals. Inflorescence is usually a spike- 
panicle. Spikelets are I- to 2-flowered, jointed on very short 
cels which bear persistent scabrid or barbed bristles (modified 
ichlets). There are four glumes. The first glume is the 
test equal to about half the length of the third, membranous, 
► 5-nerved. The second glume is equal to or shorter than the 
h, 5- to 7-nerved. The third glume more or less exceeding and 
nbling the second glume, neuter, rarely paleate and male, 
fourth glume is coriaceous or crustaceous, plano-convex, bi- 
al, 5-nerved and paleate ; pal ea is as long as the glume. Lodi- 
1 are broadly cuneate. Stamens are three. Stigmas are 
ally exserted. Grain is tightly enclosed by the hardened 
e and its palea and is oblong or ellipsoid. 


KEY TO THE SPECIES. 

Tstles with spreading or erect barbs 
Inflorescence cylindric, continuous 
and not interrupted, with six to 
twelve bristles in the involueel . I S. glauca. 
Inflorescence interrupted, with three 
to six bristles in the involueel 2. S. intermedia, 
istles with reversed barbs 3 S. verticillata. 



Setaria glaaca, Beam). 

This is a tufted annual grass. Stems are slender, simi 
branched, erect or ascending. 

The leaf-sheaths are glabrous. Nodes are glabrous and 
times the lower are rooting. The hgule is a fringe of long ha 

The leaf-blades are lanceolate-linear, flat, finely acuminate 
a rounded base and very finely and minutely serrate margin, 
rous on both the surfaces or occasionally sparsely hairy o 
upper surface and varying in length from 4 to 12 inches or 
and in breadth from % to l /$ inch. 

The inflorescence is a cylindnc, densely flowered, spiki 
raceme, I to 4 inches long, usually yellow, rarely purplish 01 
green, the bristles of involucels vary from six to twelve and an 
or reddish brown, % to ^ inch long with fine erect or sprei 
barbs. 

The spikelets are numerous and are very closely set alonj 
rachis of the inflorescence, % inch long, glabrous and ellipsoi 

There are four glumes in the spikelet. The first glume is less 
half the length of the third glume, broadly ovate, hyaline, 3-ne 
The second glume is a little longer than the first but shorter tha 



Fig, 109 — Setaru glauca. 

A and B spikelets , C a bristle 1, 2 and 3 The first, second and the third gljfm< 
pectively ,* 4. palea of the third glume ; 5. the fourth glume ; b. palea of the 
glume ; 7. ovary, anthers and lodicules. 


third, broadly ovate or suborbicular, hyaline, 5-nerved. The t 
glume is longer than the second as long as the fourth, membrai 
and 5-nerved, paleate, empty or with stamens. The fourth glun 
coriaceous, broadly elliptic, obtuse, dorsally convex, transver 
rugose, pale. The anthers are orange and the styles purple. 

This is a fairly common grass especially in cultivated gro 
all over the Presidency, but not very widely distributed. Cj 

arp fnnd nf this grass. 



Setaria intermedia, R. & S. 

This is an annual with straggling, slender, erect or ascending 
ms, 2 to 3 feet long. 

The leaf-sheath is glabrous, keeled, with the margins ciliate with 
g hairs. The ligale is a fringe of close set long hairs. The 
es are glabrous and the lower rooting. 

The leaf-blade is linear-lanceolate, narrowed towards the base, 
sly acuminate, with fine hairs scattered on both the surfaces 
I with numerous long hairs at the mouth and with very finely 
ate margins, varying in length from 2 to 8 inches or more, £6 to 
nch in breadth. 

The inflorescence is a narrowly pyramidal spike-like panicle, 4 to 
iches long, the main rachis is glabrous and grooved, branches 
short, crowded above, scattered and distant below, with close 
densely set spikelets ; the bristles of involucels are % inch long, 
der, flexuous with erect barbs varying in number from three 
ix. 

The spikelets are ovoid 

There are four glumes in the spikelet. The first glume is orbi- 
r, oblong or ovate, about one-third the length of the third glume, 



Fig. 110 — Setaria intermedia , 

^ branch with spikelets ; 2 and 2a. spikelets ; 3, 4 and 5. the first, second and the 
lume, respectively ; 50. the palea of the third glume; 6. the fourth glume,' 6/j. 
rth glume and its palea; 6 b, palea of tne fourth glume; 7 of arv, anthers and 

‘S 


ie, 3-nerved. The second glume is half as long as the third, 
ly ovate, hyaline, 5-nerved. The third glume is as long as the 
, broadly ovate, thinly membranous, 5-nerved, palea te, empty. 
c ourth glume is broadly ovate, or suborbicular, very concave, 
eous, transversely rugulose, yellowish brown. Anthers are 
e or yellow and styles purplish. Lodicules are very small, 
airly common in rich soils in sheltered places. Cattle are 
fond of this grass as the leaves are flaccid and tender. 

stribution. — Probably all over India* 




Setarla verticillata, Beauv. 

his is an annual grass, with erect, ascending, stout or slender, 
stems, more or less branched and varying in length from I to 
t. 

he leaf -sheaths are smooth, glabrous The hgule is a fringe of 
. Nodes are glabrous. 

he leaf-blades are thin, flat, glabrous, sparsely* hairy and scab- 
us, linear or linear-lanceolate, tapering to a fine point, base 
ly narrowed, 4 to 10 inches long and l /i to % inch broad. 

he inflorescence is a spike-like or subpyramidal panicle, cylin- 
)r oblong, coarsely bristly, 2 to 7 inches long, bristles one or 
studded with conspicuously reversed barbs or teeth, % to 
long 

tie spike lets are ellipsoidal, obtuse, glabrous 1 ,12 inch long. 

lere are four glumes. The first glume is very small, broadly 
, acute, hyaline, faintly 3-nerved. The second glume is as 
as the spikelet or a little shorter, ovate, subacute, thinly mem- 
ius and 5-nerved. The third gin me is equal to the second or 
le longer, membranous and 5-nerved, paleate or empty, 



IO(». 1 12* — Sct.irja verti< illatri 

d 2 Spike lets with bristles, , 3, 4 and 5 the first, second and the third glume 
vely , 6 palea of the third glume , 7 and 8 the fourth glume .ind its palea , 
tamens and lodicules ; io a hit of the bristle showing the reversed barbs. 

when present, is small and hyaline The fourth glume is 
c-oblong, plano-convex, subobtuse, smooth or shining, 
h faintly striate, coriaceous with incurved margins ; palea is 
eous, as long as the glume, elliptic, faintly striate. Stamens 
ree. Lodtcules are small. 

is grassy grows in shady places in very rich soils generally 
s abundant in shady nooks and corners where there are 
»h heaps. 



9. Pennisetum, Pevs. 

These are annual or perennial grasses. Leaves are uj 
narrow. The inflorescence is a spike-like raceme consisti 
involucellate clusters of shortly pedicellate spikelets, invo 
consist of unequal, simple or branched bristles. Spikelet 
obovoidor lanceolate, I- to 2-flowered, persistent on theirs 
one to three in an involucel. There are usually four glume 
spikelet. The first glume is minute or absent. The second ( 
is shorter than the third, membranous, 3- to 5-nerved, 1 
wanting. The third glume is as long as the fourth, lance 
paleate or not, male or empty The fourth glume is coria< 
lanceolate, bisexual or female. There are three stamens 
linear anthers. Styles long. Lodicules are small if pr 
Grain is oblong, free within the hardened fourth glume a 
palea. 


Key to the Speqes 

Bristles of the involucel slender and not 1. P. Alopecun 
dilated at the basfc, and free; leaves 
very long 

Bristles of the involucel dilated below 2. P, ccnchroid< 
and connate at base. 





Pennisetnm Alopecaros, Stead. 

This is a perennial grass, densely tufted and growing 
height of 2 to 3 % feet. Stems are stout, erect and much bran 
above. 

The leaf-sheaths are distichous, compressed, glabrous or r 
hairy. 

The leaf-blades are convolute, narrow, linear, coriaceous, stro 
keeled, glabrous but with tufts of soft hairs at the base, 12 1 
inches long, i'io to 16 inch broad. The ligule is a ring of hai 

The inflorescence is a spike-like raceme, varying in length 
5 to 7 inches. The involucels are shortly stalked, with a 
unequal bristles which are free down to the base and two to 1 
times as long as the spikelet 

Spikelets aie lanceolate, acute, solitary, % inch long. 



Ik. 1 14 - -l'ennisetum Alopecuros. 

A and B. Spikelets front and back view , i, 2, 3 and 4 the first, second, thir 
the fourth glume, respectively , 5 pakaofthi fourth glume, 6 the ovary- , sCtmen 
lodicules 


The first glunie is very small, almost orbicular, hyaline 
nerveless. The second glume is about % the length of the t 
glume, lanceolate, acuminate, 3-nerved. The third glume is al 
l /3 inch long, lanceolate, acuminate, 7- to Il-nerved, epaleate 
with infolded margins The fourth glume is a little longer t 
the third, lanceolate, acuminate, with infolded margins 5- 0 
nerved, paleate and enclosing a complete flower. The palet 
lanceolate, acuminate, as long as the glume. There are tl 
stamens with long, narrow, yellow anthers. Stigmas are feath 
Lodicules are either absent or very minute. 

This is a very coarse grass usually growing in stiff s 
especially near wet places. 

Distribution . — Occurs all over Southern India both on the ph 





Penntsetmn ceachroides, Rich. 

This grass is a perennial It consists of aerial branches 
under-ground rhizomiferous stems, bearing thick fibrous roots 
numerous buds covered by scarious sheaths. The aerial bran< 
are tufted, erect or decumbent and geniculately ascending whe 
flower, much branched from the base, 6 to 24 inches long (ui 
favourable conditions may reach even 3 to 4 feet in length). 

The leaf-sheath is slightly compressed, keeled, with scatt< 
long hairs outside, shorter than the internodes. The ligule 
short thin membrane fringed with hairs. 

The leaf-blade is linear, tapering to a very fine point l l / 2 
inches (sometimes 18 to 20 inches) by % to li inch scaberu 
with fine long tubercle-based deciduous hairs scattered above, 
the lower surface glabrous or with a few distantly scattered 
long hairs, broad at the base and constricted at the point of ji 
tion with the sheath. 

The inflorescence i s a raceme of spikes, varying from \V 2 to 
inches, with the spikes mostly densely arranged, though occas 
ally distant and not close-set, on a long, slender, puberulous 
scaberulous peduncle ; rachts is flexuous, flattened, grooved 
scaberulous. The spikes have involucels, consisting of two se 
of bristles, the outer bristles are horizontal or reflexed, numer< 
fine, filiform, scabrid and purple above, shorter or longer than 
spikelets ; the inner bristles are two to three times longer t 



hi(» 1 1 6 — Penmsetum cenchroides. 

I A portion of a spike j 2 and 3. spikelets with their involucels ; 4. a bristle ; 5 > 
and 8. the first, second, third and the fourth glume, respectively ; 7a and 8a. palei 
the third and the fourth glume, respectively ; 9. ovary and stamens. 

the spikelets, flattened and thickened at the base with a strc 
green nerve, ciliated with long tubercle-based hairs ; one of 1 
bristles is longer than the others and the bases of the bristles i 
connate at the very base into a ring ; the upper pdrtion of 1 
bristles are filiform, scabrid and purple, the lower flattened porti 



Spikelets are about 1/5 inch long "oblong-lanceolate, one to tnw 
a spike and sessile. 

There are four glumes in a spikelet. The first glume is smai 
aline, ovate-lanceolate, acute, nerveless or sometimes i-nervec 
le second glume is a little longer than the first, ovate, acute, abou 
If of the third glume, hyaline, 1 to 3-nerved. The third glume i 
ate-lanceolate, acuminate, generally 5- to 7-nerved, paleatf 
ually male ; palea is lanceolate, equal to or slightly shorter thai 
3 glume. The fourth glume is as long as the third with a broa 
aline margin, 5-nerved paleate ; palea as long as the glutm 
thers are three, yellow, stigmas white, feathery and the style 
Drtly united at the base. Lodicules are not present. 

This is the famous Kolakattai grass (Tamil) of theCoimbator 
strict and it grows in all kinds of soil and is capable of growinj 
sn when the soil is dry. It is readily eaten by cattle, sheep 
it and when once established is not easily killed out even b; 
)longed droughts. It is in flower in June, November an< 
cember. 

Distribution . — Fairly common in South India and Western India 
id to occur in Tropical Africa also. 

There is a variety of this grass named echinoides. This differ 
m the type in the following respects— the inner bristles an 
Lted very much above the base and much thickened and stiffe 
in in the type. (See fig. 116-3*) 



io. Cenchrus, L. 

Nffihe inflorescences are sfuke-like racemes, consisting of inv 
cellate clusters of shortly pedicelled spikelets jointed on a sin 
r^Jjis. The involucel consists of hardened spike-like bris 
connate at the base into a short coriaceous cup, which is 
rounded by erect or squarrose bristles. Spikelets one to three 
each mvolutel, persistent, f- to 2-flowered, with three or 1 
glumes. The first glume is very small or absent. The second , 
the third glumes are subequal 5- to 7-nerved. The third glume 
longer than the second with male flower or not, paleate. 
fourth glume is coriaceous, with a bisexual or female flo\ 
Lodicules are two. Stamens are three Styles are long, free 
connate below. Grain is broad, oblong and compressed, 

Key to the Species 

Base of involucel rounded; inner bristles 
shorter, erect, not ciliate • I C. biflorus. 

Base of involucel turbinate, inner bristles 
longer, spreading and spinescent, ciliate 
at base . ... 2. C. cathartici 



Cenchrus bifloras, Roxb. 

This is an annual with erect simple stems, 6 to 24 inches long. 
The leaf-sheath is glabrous or nearly so, with hairs at the mouth. 

The leaf-blade is linear-lanceolate, finely acuminate, glabrous or 
Hry, 3 to 10 inches long and % to % inch broad. 

The inflorescence is a solitary eylindric raceme of involucels, 2 
4 inches long, enclosed in the t uppermost leaf-sheath; the rachis 
flexuous, angular and smooth. Involucels usually with two, rarely 
ree spikelets, loosely imbricate, rounded at the base ; the inner 
istles are erect, dorsally flat, subulate-lanceolate, puberulous and 
ith thickened margins, about % inch long. The outer are shorter 
an the inner, glabrous, erect or subsquarrose and as long as the 
ssile spikelets. 

The spikelets are about % inch long, sub-globose, with four 
imes. The first glume is about 1, 10 inch long, ovate-acuminate, 
ry thin, hyaline, nerveless or rarely I-nerved. The second glume 



Hk; i ij — Cenchrus bi/lorus 

A portion of the raceme 2 .in involucel , 4, 5 a id 7 the first, second, third 

the fourth glume respectiveh , 6 and 8 p.ilea of the third and the fourth glumes ; 9 
»vary and stamens , 10 grain 

jroadly ovate, % inch long, hyaline, acute, i-nerved. The 
i glume is slightly longer than the second, oblong-ovate, 
rulate, 5-nerved and paleate; palm % inch obtuse The fourth 
ie is as long as the third, ovate, obtuse, paleate. Anthers are 
e. Styles free almost to the base The grain is W12 hv 
1 orbicular oblong, compressed, smooth and pale brown. 

This grass is not so widely distributed as Cenchrus catharticus. 
confined to some East Coast districts. 

distribution.— The Punjab, Gangetic plain, Concan, Sind and 
imandel. Also said to occur in Africa and Arabia. 



Ceocbrus catharticus, Delile. 

A tufted annual grass with geniculately ascending s 
branching at the base. 

The leaf-sheath is glabrous and somewhat inflated. The , 
is a fringe of hairs. Nodes are glabrous. 

The leaf-blade is linear-lanceolate, finely acuminate, X to 4 in 
long and % to H inch broad. # 

The inflorescence is usually enclosed in the leaf-sheath, I 
inches long; the rachis is flexuous, angular and glabrous, 
involucels are l A to l /2 inch across, turbinate or truncate at 
with an outer, shorter and inner longer series of hard, sharp, 
gent spines ; the inner subulate, dorsally deeply grooved, 
much longer than the spikelets; margins ciliate to about hal 
distance from the base, and the upper half covered with very s 
sharp and stiff, reflexed hairs ; the outer are shorter than 
spikelets, spreading or erect, glabrous or nearly so and cov 
with reflexed hairs. 

The sptkelets are usually one to two and rarely three in 

involucel 
each one 
tour glumes, 
first ' glume 
lanceolate 
nerveless 
ovate - lanceo 
and i-ner 
half as long 
the third glu 
hyaline ; 
acute. 

second glume 
about % ii 
long, ovate, aci 
membrano 
5* nerved. 1 
third glume 

I. A portion of ihe spike; 2. an involucel with two spike- ^0 

lets , 3, 4, 5 and 7 the fivst, second, third and the fourth glume second, palea 
respectively ; 6 and 8 palea of the third and the fourth glume palea is lanceol 
respectively ; 9. the ovary and stamens; 10 grain and short. I 

fourth glume is 

long as the third, cuspidately acuminate, membranous, 5-ner\ 
and paleate ; palea is ovate, as long as the glume. Stamens « 
three. Styles are free and long with plumose stigmas. The gn 
is ovoid-oblong, brown and compressed. 

This grass is more common than C. btflorus and is found on t 
East Coast districts in open sandy places. 

Distribution . — Nellore, Bellary, the Punjab and tlje Gange 
Plains, 



Mg. 1 18.- Cenchrus catharticus,. 



Chapter vie 


TRIBES n AND III-ORYZE^ AND ZOYSIEAS. 

>r yzeae is a very small tribe with a few genera, which usually 
ish in marshes. The spikelets are in panicles, i-flowered 
the flower is usually perfect. In Oryza there are three glumes, 
irst two being very minute, and there is only a single glume in 
sia and Hygrorhiza. There are usually six stamens. The 
i becomes firm in texture like the glume instead of remaining 
ne, and so it is often mistaken for a glume. The spikelets 
>mted on their pedicels and fail away from them. 

Not floating ; spikelet not awned II. Leersia. 

Floating; spikelets awned 12. Hygrorhiza. 

aysieas is another small tribe with half a dozen genera. The 
escence is either a spike-like raceme or a spiciform panicle, 
.pikelets are solitary in Perotis, binate in Tragus and grouped 
achys There is usually a complete flower in a spikelet and 
fumes are membranous. Mature spikelets are deciduous with 
pedicels singly tn Perotis and in clusters in others. 

Spikelets fascicled unilaterally on a 
broad rachis, 4-glumed, glumes not 
echinate . 13. Trachys 

Spikelets binate and ail round the 

rachis, 3-glumed, glumes echinate 14. Tragus 
Spikelets single, awned and 3-glumed. 15. Perotis. 







Leersia hexandra, Su). 

This is a slender perennial marsh-grass with stems rooting in 
mud and with flexuous floating branches, sending up erect or 
mding, weak and slender leafy branches, 2 to 4 feet high. 

The leaf-sheath is smooth, glabrous, with eciliate margins. 

The Itgule is a short 
obliquely truncate or 
two-lobed metabrane. 
Modes are hairy with 
deflexed hairs. 

The leaf -blade is 
flat, narrow, linear, 
tapering to a fine 
point, suberect and 
rather rigid, glabrous 
and with a narrow 
base, varying in 
length from 3 to 10 
inches and % to l /$ 
inch in breadth. 

The inflorescence is 
an oblong laxly bran- 
ched, narrow pedun- 
culate panicle, 2 to 4 
inches long. 

The spikelets are 
all 1-flowered and 
l-glumed, articulate 
on the pedicels above 
the rudimentary 

glumes, strongly late- 
rally compressed. 
The glume is about 
% inch long, ovate- 
oblong, somewhat 
boat-shaped, acute 
and shortly mucronate, 
strongly keeled, ciliate 
on the keel and mar- 
gins, 5-nerved, the 
lateral nerves forming 
a thickened margin ; 
palea is as long as the 
glume, linear-lanteo- 
subacute, rigid with membranous margins. Stamens are six 
there are two small lodicule s. The first two glumes are 
iced to an obscure hyaline rim. 

This marsh-grass is found in marshy places such as ditches and 
mels in, paddy fields, ponds and tanks. 

Distribution .-— It is found all over India and Ceylon ; also in 
ica, America and Australia. 



*IG. 119. — Leersia hc\andra 
.rect branch ; 2 and 3. bits of leaves with ligules 
4 and 5 spikelets : 6. ovary and lodicules 



12. Hygrorhiza, Nees. 

These are floating glabrous grasses with stems diff 
branching and profusely rooting at the nodes. The inflorest 
is a paiicle. The spikelets are I -flowered, with a solitary flowi 
glume only. The flowering glume is awned, strongly 5-ne 
nerves scabrid and ciliate, the lateral nerves being marg 
Palea is 3-nerved, narrow acuminate with a ciliate keel. Lodii 
are suborbicular. There are six stamens with long slender ant 
Styles are free with plumose stigmas, laterally exserted. Gra 
oblong, narrowed at the base, obtuse, free within the glume 
its palea. 



Hygrorbiza aristata, Nee*. 

'his is a floating aquatic grass. Stems are spongy, branching 
isely, I foot long, with feathery whorled roots in dense masses 
le nodes ; branches are short, erect and leafy. 

'he leaf-sheath is smooth, inflated, compressed, with ciliate 
jins. The ligtile is a narrow membrane. Nodes have whorls of 

he leaf-blade is linear or ovate-lanceolate, obtuse, glabrous, 
cous beneath, base rounded or subcordate, I to 3 inches long 
Yz to inch broad. 

he inflorescence is a panicle, 2 inches long and broad, some- 
triangular in outline; the rachis and the branches are stiff, 
ler and smooth, the lower branches are a little deflexed. 

he spikelets are very narrow, sessile or pedicellate, articulated 
le pedicel, i-flowered and I-glumed. The glume is about 
:h long (excluding the awn) and the awn is as long as the 



Fig. 120. — Hygrorhiza aristata 

inch ; 2 part of a leaf with Jigule ; 3, spikeiet ; 4 and 5. glume and its palea ; 
6 lodicules and ovary 

or slightly longer, lanceolate, with five strong nerves and 
*ral ones forming thickened margins ; the palea is as long as 
me. Stamens are six and lodicules two. 

nd in ponds and tanks. 
ributiom— All over India and Ceylon. 



13 - Trachvs, Pets. 

These are softly, villous, diffuse annual grasses. The infl 
cence consists of usually two (rarely three) divaricating spikes 
long peduncle. The rachis is herbaceous, broad flexuous, joi 
and bearing at each joint a solitary globose cluster of two or t 
perfect I-flowered glabrous spikelets surrounded by many s 
spinescent glumes of imperfect ones. The perfect spikelets 
4-glumed and the glumes are very unequal. The first glunr 
minute, tooth-like, nerveless. The second glume is long, lin 
lanceolate, membranous, very acute, strongly 3- to 5-nerved. 
third glume is the largest, obliquely ovate, or obovate-obl 
cuspidately acuminate, rigidly coriaceous, 9- to many-ner 
paleate or not, empty. The fourth glume is shorter and narrc 
than the lower one, linear-oblong, acuminate, chartaceous, smo 
dorsally convex, with incurved margins, bearing a bisexual flo' 
paleate, palea is hyaline as long as the glume, and the margins 
inflexed below the middle. Lodicules are very minute or want 
There are three stamens. The styles are very long with sler 
stigmas, exserted at the top of the glume. The grain is obl< 
compressed, free within the glume and its palea. 



Trachys nocronata, Pert. 

This is a diffusely branching, softly villous annual grass. The 
:ems are many from the root, 16 to 18 inches long, ascending or 
ecumbent and prostrate, leafy, glabrous, rooting freely at the 
>wer nodes, especially when procumbent. 

•The leaf-sheaths are loose, inflated, hairy or rarely glabrous, 
he Itgule is a thin membrane, or a ridge of fine closely set hairs. 
odes are villous. 

The leaf-blade is linear-lanceolate to ovate-lanceolate acuminate, 
iccid, softly villous on both the surfaces, margins often crisped, 
ise rounded, 2 to 6 inches by % to inch 
The inflorescence consists of a long or short, slender, shining 
iduncle bearing two or three rigid, flattened, flexuous, jointed 
ikes, the rachis is broad, herbaceous, with a flat, broad, closely 
Tved wing on both the sides and with a distinct flat midrib and 
inted, each joint bears on the under surface at the articulation, a 
litary, globose cluster of two to three perfect i-flowered glabrous 
ikelets surrounded by many short spmescent glumes of imper- 
:t ones. The spikes vary in length from I to 2 inches and in 
^adth from j/io to % inch and are glabrous 
The clusters of spikelets are about l A inch in diameter, often 
rtially sunk, in a concavity of the rachis ; the perfect spikelets 
; 1/5 to l A inch long and the imperfect are shorter 



1 ‘ it. 121. — Trarh\s nun ronata 

\ <ind B The spikelets. , i, 2 and 3. the hist, second and the third glume, rttspecli- 
4 paiea of the third glunu , 5 and 6. the four*h glume and its paiea, 7 Jodicules, 
and stamens 

n the perfect spikclet there are tour very unequal glumes. 1 he 
glume is minute, tooth-like, triangular or lanceolate, acute, 
r eless, 1/16 to 1/12 inch long. The second glume i« elongate, 
ar-lanceolate, acute, sometimes ciliate below the middle, 
ibranoufc, narrower than the third glume, hyaline, strongly 3- 
ed, 1/ 16 by % inch. The third glume is 1/5 by l A inch the 
est in the spikelet, broadly and obliquely ovate or obovatc, 



cuspidately acute, with nine to many green nerves, paleate 
palea is very small, about 1/20 inch long, oblong, hyaline and ri 
coriaceous. The fourth glume is much narrower and shorter tha 
third glume, linear oblong, acuminate, chartaceous, smooth, dor 
convex, with incurved margins, bisexual and paleate ; the palea 
long as the glume, acuminate, hyaline, the margins indexed b 
the middle, ovate, acute. Lodicules are minute or absent. Sta 
are three with linear anthers. Styles are very long with sle 
stigmas. The grain is oblong, compressed 

This grass grows abundantly in cultivated dry fields and 11 
sand near the sea-shore and it is easily recognized by the clu 
of spikelets in the spike. 

Distribution. f»The Deccan Peninsula both m the interior 
on the sea coast 



i4- Tragus, Haller . 

hese are annual or perennial grasses, with erect or prostrate 
s. Inflorescence is a spiciform raceme, bearing the spikelets 
lusters of 2 to 4. The spikelets are I-flowered and usually 
two glumes Sometimes a very minute hyaline lower glume 
resent. The first glume is thickly coriaceous, 5-ribbed, 
ig-lanceolate, and ribs with long recurved spines. The 
id glume is oblong or oblong-lanceolate, apiculate, chartaceous, 
ved and with a perfect flower, palea is as long as the 
ie, 2-nerved. Lodicules are broad, cuneate and fleshy. There 
:hree stamens. Styles are slender and distinct, with narrow 
las exserted from the top of the glume. Grain is oblong 
Sipsoidal free within the glume and its palea. 





Tragus racemosns, Scop. 

his plant is a perennial with tufted* prostrate or erect stems, 
ng at the nodes freely and densely leafy. The flowering 
ches are erect or geniculately ascending and varies from a 
inches to about a foot. 

he leaf-sheath is short, pale, glabrous, somewhat compressed, 
te, equitant below and upper are longer, terete and green. 
hgule is only a ridge of short, fine hairs. Nodes are glabrous, 
he leaf-blade is convolute when young, ovate or ovate-lanceo- 
variable from % to 2 inches long and i/*o to % inch wide, 
linate, flat or somewhat wavy, glabrous on both the surfaces, 
ly pungent, densely crowded and distichously imbricate in 
>wer part of the stem, base is amplexicaul, and the margin is 
ntly serrate and rigidly ciliate 

he inflorescence is a spike-like terminal panicle varying in 
h from 24 to 2 inches ; the rat fas is wavy, slender, angular or 
red, pubescent, the peduncle is striate, pubescent and enclosed 
e leaf-sheath 

hesptkelets are arranged in groups of two, facing each other and 
aring like a single spikelet with two equal echinate glumes, 
le, or obscurely pedicelled on very short, tumid, pubescent 
:hes. 



H K. 123 — Tragus raremosus 

fwir of spikelcts, 2, 3 and 4 the first, second and the third glume, respective!) 
5 paloa of the third glume , 6 o\an anthers and lodicules. 


ere are two (rarely three) glumes in the spikelet. The first 
is very minute, hyaline, obtuse and it is very often not 
it The second glume is about % inch, ovate-lanceolate, 
nate, strongly 3-ribbed with rows of stout, spreading hooked 
, along the ribs and encloses a single floret. The margins 
glume are membranous and somewhat scaberulous. The 
? lume is about 1/12 inch, oblong lanceolate, membranous 
;ly hairy, 3-nerved and finely pointed at the apex ; the palea 
)ng as the glume, hyaline, 2-nerved, lanceolate, subacute and 

0 ^ - 1 1 



filaments, anthers are short, broad and pale yellow. The s 
branches are pale and feathery. Lodtcules are two, fleshy 
cuneate or subquadrate. 'Phe grain is free inside the glume 
the palea, linear oblong, slightly compressed and pale brown, 
embryo occupies about M the length of the grain. 

This is one of the commonest grasses growing every when 
tufts with usually prostrate branches In some situations 
branches are erect. 

Distribution .— Plains of India throughout and Ceylon Ii 
found in all the warm regions of the world 



f 5 . Perotis, A it. 

he&e are slender annual or perennial grasses with short broad 
?s. inflorescence is a spike or spiciform raceme. The spikelets 
I-flowered, sessile or shortly pedicelled and jointed. There 
hree glumes in the spikelet. The first and the second glumes 
*mpty, subequal, narrowly linear with a strong midrib which 
educed into a long capillary awn The third glume is very 
l, hyaline, lanceolate, acute, l-nerved and with a perfect 
r; palca is small, narrow, hyaline and nerveless. Stamens 
iree with short anthers Styles are short and united at the 
with very short stigmas. The gram is long and narrow, 
r than the flowering glume 






Perotis latifolia, Ait. 

his grass is an annual with slender leafy stems, branching at 
ase, prostrate athirst and then geniculately ascending, termi- 
g in inflorescences and varying in length from 3 to 15 
s. 

ie leaf-sheaths are glabrous, usually all short except the one 
o the inflorescence which is two or three times as long as 
wer sheaths. The nodes are purple and glabrous. 

ie leaf-blade is short, I to 1*4 inches long, ovate or lanceolate, 
te at base, acute and glabrous on both the surfaces ; the 
n is minutely serrate, rigidly ciliate and with a very narrow 
\e border. 

e inflorescence is a slender, crinite, spike-like raceme, I to 8 
> long, with a finely scabrid main rachis. 

e spikelets are narrow linear 1/1 2 to l A inch or longer, purple, 
y pedicelled and i-flowered, pedicels are short with a 
ie swelling on the upper side at the base. 



Spikfclets ; 3, 4 and 5. the first, second and the third glume, respectively • 
6. oi ary, stamens, and lodicules 


re are three glumes . The first and the second glumes are 
narrow-linear, purple, scabrid, i-nerved and awned ; awns 
►illary, varying in length from ^ to Vz inch. The third 
s very minute with very small palea. There are three 
and two small lodicules . Styles are somewhat shorter, 
ain is long and cylindric. 

grass grows in open waste places and in dry fields all over 
sidency. 

Hbution. — Throughout India. 



CHAPTER VIII. 


TRIBE IV— ANDROPOGONE/E. 

Andropogoneae is a very large tribe with about thirty gei 
It is very well represented in South India and some genera ar 
very wide distribution. 

The spikelets are usually arranged in pairs at each joint, 
sessile and the other stalked The spikelets may all be simila 
in Imperata or they may be different as in Isachaemum 
Andropogon. There may be only one flower in the spikelet i 
Eremochloa and Saccharum or two as in Ischaemum and Apoci 
In the genera Polytoca and Coix the spikelets are unisexual 
the male and female spikelets are found in the same infloresce 
the female being below and the male being continuous wit 
The spikelet nearly always consists of four glumes, the first or 
first and the second being firmer and coriaceous or chartace 
The flowering glumes are always shorter than the empty glui 
and are hyaline The fourth glume is often awned or reduce 
an awn. 

The main rachis of the inflorescence is usually jointed at 
base. In addition to this the rachis may be jointed all along 
length, so as to become separated into distinct joints when ma 
as in Rottboelha, Saccharum and Andropogon, or it mav 
continuous as in Imperata. The pedicels of spikelets and 
lower portions of the rachilla of the spikelets may have long hi 
Sub. Tribe I. Maydeas. 

The spikelets are all unisexual, spicate, the male and fen 
spikelets are dissimilar, and are on the same or on diffei 
spikes 

Fruiting spikelets enclosed in a stony nut- 
like polished bract . 16. Coix 

Fruiting spikelets with the first glume 
forming a crustaceous nut-like envelope 
to other glumes and grain . 17. Polytoc 

Sub. Tribe 2. Saccharese. 

The spikelets are all similar, in compound racemes or panicl 
the first glume not sunk in the hollow of the rachis. Spikelets 
i-flowered. 

Rachis not fragile; spikelets in cylindrica 
silvery thyrsus ... . 18. Imperat 

Rachis fragile; spikelets in open very much 
branched silky panicles . 19. Sacchari 

Sub. Tribe 3. Ischemeae. 

Soikelets many, dissimilar, in solitary, digitate or fascic 



[argins of the first glume of the sessile spikelet inflexed. 
Spikes rarely solitary, spikelets binate, 

2-flowered and awned ... 20. Ischaemum. 

Spikes solitary ; spikelets l-flowered ; first 
glume of the sessile spikelet pectinate .. 21. Eremochloa. 
argins of the first glume of the sessile spikelet not inflexed. 
Spikes solitary or binate ; spikelets I- to 
2-flowered, diandrous; first glume broad 
and truncate ... . .. ... 22. Apocopis. 

Spikes 2 or more ; spikelets binate, upper 
alone awned ... . 23. Lophopogon. 

ib. Tribe 4. Apludeae. 

Spikelets three on an inarticulate rachis 24. Apluda. 
b. Tribe 5. Rottboellieae. 

•ikelets similar or dissimilar, I- to 2-flowered, solitary, 2- 
rely 3-nate on the internodes of an articulated spike or 
le, not awned ; the first glume is not keeled, sunk in a cavity 
nts of the rachis ; sessile spikelets 4-glumed. 

Sessile spikelets single ; first glume flat 25. Rottboellia. 
Sessile spikelets geminate in all except 
the uppermost joints 26. Mnesithea. 

Sessile spikelets binate ; first glume glo- 
bose, pitted .. . 27. Manisuris 

b. Tribe 6 Eu-Andropogoneae. 

ikelets are dissimilar, i-flowered, 2- (rarely) 3-nate on the 
ed articulate branches of simple or compound racemes or 
es ; glumes four, first glume not keeled, fourth glume usually 
1 

Spikelets binate below and 3-nate at 
the top on a spicate or panicled inflores- 
cence ... 28. Andropogon 

ikelets in two superposed series Upper series of one or more 
1 bisexual or female spikelets with one terminal pedicelled 
>pikelet. 

Rachis jointed above the mvoiucial spike- 
lets • 29. Anthistiria. 

Rachis jointed below the involucral spike- 
lets 30 Iscilema. 



1 6, Coix, i. 

These are tall monoecious annual or perennial grasses, 
inflorescences are terminal or axillary spiciform racemes, 
lowest-spikelet in the raceme is female and this is enclose 
a bract which at length becomes hardened, polished and nut 
and the other spikelets above it are male. The male spiki 
are Ho J-nate at each node of the rachis, I sessile and 1 1 
pedicelled, lanceolate and plumed, The first and the sec 
glumes are subequal and empty, and the first glume is fin 
along the inflated margins. The third and the fourth glumes 
hyaline, with three stamens or empty The female spitelet is or 
acuminate and has four glumes, The first glume is chartace 
and the others are thin and gradually smaller, The grair 
orbicular, ventrally furrowed and enclosed by the polished h 
bract. 



Coix lachryma-jobi, L. 

This is a tall monoecious leafy anriual (rarely porennial) gra| 
ivith stout, smooth, polished, freely branching stems rooting at th 
ower nodes and varying in length frqp 3 to 5 feet or more. 

The leaf-sheath is long, usually smooth but occasionally wit! 
icfattered tubercle-based hairs. The ligule is a narrow membrane 
The nodes are glabrous 

The leaf-blade is long, flat, narrow or broad, acuminate, cordate 
it base, with a stout midrib and many slender veins on both sides 
isually glabrous on both sides though occasionally with scattered 
lairs, and with spinulosely serrate margins, varying from 4 to ifi 
riches in length and Y$ to 2 inches in breadth. 

The inflorescence consists of nodding or drooping spiciform 
acemes, I to 1 % inches long, terminating the branches. The 
icemes consist of many male spikelets with one (rarely two) female 
pikelets at the base ; the rachis is stout above, and the part within 
le bract enclosing the female spikelet is slender. 

The male spikelets are imbricating, 2 or 3 at a node of the rachis, 
ne sessile and one or two pedicelled, dorsally compressed articu- 
te at the base and persistent, very variable in size % to ^ inch. 



£ ig, 126. - Coix Lachryma-jobi. 

I. Inflorescence ; 2. the female spikelet, 3 male spikelets, 4, 5, 6 and 8, the first, 
nd, third and the fourth glume, respectively, of a male spikelet, 7 and g. palea of the 
l and the fourth glumes, respectively. 

ere are four glumes in the spikelet. The first glume is oblong- 
ceolate, chartaceous, 3/5 inch long, acute, many-nerved, concave 
h inflexed margins bearing narrow green many-veined *wings. 
e second glume is similar to the first, but thinner and without the 
igs 5- to 9- or rarely Il-nerved. The third glume is oblong-lanceo- 
>, hyaline, faintly 3- to 5-nerved, paleate and with three stamens. 

; fourth glume is similar to the third, paleate with or without 
nens. 

The female spikelet is enclosed bv a closed bract which finallv 



first and the second glumes are chartaceous. The third and the foi 
are hyaline, the former being empty and the latter with an ova 
Lodicules are not present. The ovary is ovoid with very k 
Capillary styles. The grain is orbicular, compressed, channel 
at the back and enclosed within the stony, hardened and polls! 
bract.' 

This grass usually grows in paddy fields There are twoc 
tinct vaneties-one a fairly tall one annual and the other a v< 
tall (5 to 10 feet) perennial one, The racemes of the latter ; 
longer and drooping, the male spikelets are in threes and the win 
of the first glume are usually broader than in the other form. T1 
species is easily recognized by the polished bract enclosing t 
female spikelet. 

Distribution .-- -Throughout India 



1 7. Polytoca, Br . 

These are tall monoecious annual or perennial grasses. Infer- 
ences consist of spiciform racemes with spathaceous bracts 
his is jointed. Racemes may all be male or with one or twc 
lale spikelets at the base. Male spikelets are geminate, one 
sile and one pedicelled, 2-flowered or imperfect, and with foui 
mes, which are subequal. The first glume is membranous 
ay-nerved, shallowly concave and with a narrow membranous 
•gin. The second glume is narrower, ovate, acute, 5- to 9-nerved. 
; third glume is membranous, oblong, acute, 3- to 5-nerved, 
?ate and with three stamens. The fourth glume is very slender, 
line, linear, paleate with three stamens or empty. Female 
celets are broadly oblong, 1-flowered and with four glumes. 

first glume is thv k, coriaceous and closely embraces the 
lis of the spike by its involute margin and the other glumes are 
nn. The second glume is oblong, many-nerved The third is 
owly oblong, 3- to 5-nerved, empty The fourth glume is very 
ow, truncate, 3-nerved, paleate. Styles are very long with 
der stigmas. Grain is small, fusiform, terete and enclosed in 
nut-like polished and hardened first glume 



1 44 


Polytoca barbata, Stapf. 

This is an erect, tall, stout, freely branching, leafy, monoec 
perennial grass. The stems are terete 3 to 6 feet high. 

The leaf-sheaths are long, glabrous, or with scattered tuber 
based bristly hairs. The ligule is a narrow membrane. 
nodes have a ring of soft long hairs. 

The leaf-blades are long, flat, linear, acuminate, with a si 
midrib and thickened serrate margins, scabrid above and so 
times with a few tubercle-based hairs, 10 inches to 2 feet long ; 
{4 to % inch broad. 

The inflorescence consists of paniculate spike-like racemes 
minating the branches and at first enclosed in spathiform bra 
the lower and outer spathiform bracts are one inch or more in Ien 
with a long awn at the tip, and the inner proper sheaths are obh 
awned and about inch long. The raceme consists of one 
more female spikelets at the base and a number of male spike 



tiG. 127. — Polytoca barbata. 

I. Inflorescence; 2, 3, 4 and 5. the first, second, third and the fourth glume, res] 
tively, of the male spikelet ; 4a and 5a. palea of the third and the fourth glu 
respectively ; 6. the first glume of the sessile spikelet ; 7. female spikelet ; 8, 9 and 
the second, third and the fourth glume, respectively; 11 palea of the fourth glut 
12. ovary. 

above, appearing as if sessile on the top of the female spike! 
but really articulate with the internode below it which is enclos 
by the first glume of the female spikelet. 

The male spikelets are solitary, or binate and then one sess 



mbescent, herbaceous, many-nerved and with a narrow mein 
iranous margin on one side only in the pedicelled and solitarj 
pikelets and on both sides in the sessile spikelets. The secom 
lume is narrower, dorsally compressed, ovate, acuminate, 5- to 9- 
erved, laterally compressed and with a narrow wing to the kee] 
ear the apex in sessile spikelets and dorsally compressed without 
ie*keel in the pedicelled and solitary spikelets. The third glume is 
lembranous, oblong, acuminate, 3- to 5-nerved, with three stamens 
nd paleate; the palea is hyaline, broadly linear. The fourth 
r ume is very slender, linear, hyaline, with or without stamens- 
ileate ; palea is flat, narrowly linear. Lodicules are present and 
ey are small. The anthers in the third glume are larger than 
ose in the fourth glume. 

The female spikelet is oblong, 1/6 inch long, I-flowered and 
ith four glumes. The first glume is thickly coriaceous, white, 
ining, closely embracing the rachis and the other glumes entire 
the tip. The second glume is quadrately oblong, many-nerved. The 
*rd glume is oblong, narrower than the second, 3- to 5-nerved pale- 
e, empty. The palea of the third glume is narrow, truncate. The 
trth glume is narrow, truncate, 3-nerved, paleate ; the palea is 
mcate and wrapped round the ovary. Styles are long and 
gmas slender. Lodicules are not present. The grain is fusi- 
ng terete and within the nut-like polished hardened glume. 

Distribution. — In damp situations all over India. 


ic 



19. Saccharum, L. 

These are tall perennial grasses. Inflorescence is a 
branched open panicle, branches spreading or erect, caj 
and fragile. Spikelets are small, I-flowered, binate, one i 
and the other pedicelled, the sessile spikelet is bisexual ar 
pedicelled ,is female and rarely bisexual; sessile spikele 
deciduous with the contiguous joint of the rachis and the p< 
There are four glumes. The first glume is chartaceous, eq 
length to the second, oblong or lanceolate. The second glu 
concave. The third glume is hyaline, empty. The fourth 
is very small or absent. Lodicules are present. There are 
stamens. Stigmas are laterally exserted. Gram is obloi 
subglobose. 



Saccharin spontaneous L 

This is a tall perennial grass with a creeping rootstock bearii 
;ct stems and occasionally decumbent or prostrate stolon j 
?ms vary in length from 5 to 20 feet. Branches and axillarjj 
ds grow out piercing the sheaths near the nodes. 

The leaf-sheath is glabrous, but woolly at the mouth. The ligul 
1 distinct ovate membrane. The nodes are glabrous. 

The leaf-blade is very long, narrow linear, acuminate am 
rrowing downwards into the stout midrib, coriaceous, glabrou 
d \ l /2 to 2 feet by % to % inch. 

The panicle is lanceolate, 8 to 24 inches, silky and the peduncl 
t below the panicle is softly silky, branches are whorlecLthre 
five at a level, 2 to 4 inches long, rachis of the branches Ilmos 
pillary, jointed and fragile, joints with long cilia at the back. 

The spikelets are binate, one sessile and another pedicelled 
th bisexual and alike, lanceolate, H to % inch long, callus i 
nute and bearded with spreading silky hairs l A inch long. 


I 

I 



h ic. 129.“ Saccharum spontaneum. 

1. Two spikelets ; 2, 3, 4 and 5 the first, second, third and 
the fourth glume, respectively ; 6. o\arv, stamens and lodtcules. 

There are four glumes. The first glume is lanceolate, subulate 
iminate, 2-nerved, flattened dorsally, coriaceous at the base anc 
dine above it, and with smooth incurved margins. The secont 
me is about equal to or slightly shorter than the first, lanceolate 
iminate, 1-nerved, keeled with an opaque base ; margins anc 
1 are ciliate with fine long hairs. The third glume is hyaline 
te-lanceolate, nerveless, acute, ciliate. The fourth glume if 
y slender, ciliate, acuminate, paleate ; palea is minute, verj 
iable. Stamens are three. Lodtcules are cuneate or quadrate 
> grain is very small, oblong. 

Distribution . — This occurs all over India along *he sides of the 




20. Ischacmum, L . 

The grasses of this genus are either annuals or perennr 
The inflorescence consists of spikes, solitary, digitate or fascicl 
articulate and fragile ; the joints of the floral axis and the pedic 
of the pedicelled spikelets are trigonous and hollowed ventra 
Spikelets are binate, one sessile and one pedicelled; the pedicel 
spikelets are dissimilar from the sessile and both usually 
flowered. The sessile spikelets have four glumes. The t 
glum% is coriaceous, oblong or lanceolate, convex more or le 
marginally winged above the middle, truncate or two-cuspid, 
at the apex and awnless. The second glume is as long as the fi 
coriaceous, concave, acute or obtuse, awned or not The th 
glume is hyaline, deeply cleft into two lobes with an awn m 1 
cleft, and 3-nerved, paleate; palea is linear-lanceolate enclosi 
either stamens and ovary or ovary alone. Lodicules are cune, 
or quadrate 


Key to Species 


Racemes two or three; the first glume of the sessile spike 
dorsally flat, not channelled or depressed along the middle line. 

Margin of the first glume of the sessile spikelet incurv 
narrowly from the base to the apex 
First glume of sessile spikelets with 1 ^ aristatui 

nodulose margins / 1 

First glume of sessile spikelets closely] . , f . no _ clll1 

transversely ribbed I 2 L ril * osun 

First glume of the sessile spikelet] 

translucent, bicuspidate at the tip and / 3 I pilosum 
with smooth margins. J 

Margin of the first glume of the sessile spikelet broad 
incurved from below the middle 


First glume of the sessile spikelet with ) j (>1 [ iare 
smooth margins, callus bearded I 4 
Raceme solitary ; the first glume of the sessile] 
spikelet deeply grooved at the back along the V 5. I laxum. 
middle line. ) 



Ischaemnm aristatmn, L. 

This is a perennial grass, with fairly stout, erect or somewhat 
umbent, simple or branched, glabrous, leafy stems, I to 4 feel 
h. 

The leaf-sheath is loose, glabrous and auricled. The hgule is si 
tinct membrane, broad or narrow. Nodes are glabrous. 

The leaf-blade is linear-lanceolate, flat, acuminate, narrowed 
ards the base which may be acute, subcordate or rarely even 
olate, glabrous or sparsely hairy above and glaucous beneath, 
10 inches long and % to I inch broad. 

The inflorescence consists of one or two, erect, stout or slender, 
file racemes, I to 5 inches long 

The spikelets are ] 4 > to Ys inch long, the sessile and the pedicelled 
ely pressed together, glabrous or hairy ; the callus of the sessile 
:elet broad and thick, with or without hairs. The sessile s pikelet 
wned and consists of four glumes. The first glume is 1/ 5 inch 
f or less, oblong or linear-oblong, cartilaginous below the 
die, with two to lour (or rarely up to six) marginal nodules on 
i edge, sometimes these are connected by shallow ridges, 
iner above the middle, with green anastomosing veins, tip 
ise or 2-toothed, and margins narrowly incurved. The second 
te is chartaceous, lanceolate, acuminate, l -nerved and with a 



Fn.. 130. — Isch.rmum aristatum. 

A portion of th< raceme showing the joints, sessile and pedicelled spikelet* , 2* 
ad 6. the first, second, thin! and the fourth glume, respectively, of the sessile 
t ; 5 and 7. palea of the third and the fourth glumes, respectively ; 8 ovary, 
s and lodicules , 9. first glume of the pedicelled spikelet 

th rounded keel. The third glume is ovate-lanceolate, membra- 
1-nerved, acuminate, male or bisexual with an oblong palea. 
fourth glume is cleft to or below the middle into lanceolate acute 
, with a 'brownish red awn V2 inch or more long at the sinus 
2d at the lower portion and straight above, paleate, usually 

I— . v -I. - Ih linAn* rtKIrtn rf Tka si l ,'stllsi A hs>Js> t te <■» c larwT ae 



densely or sparsely hairy at the base. The first glume is sciir 
shaped, coriaceous, acute, with a somewhat semi-circular wing, 
other glumes are as in sessile spikelets, but the fourth glume he 
awn and may have a mucro. 

This grass is a variable one. There is much variation in 
breadth of the leaves and in the markings and hairiness ol 
spikelets. The spikelets may be glabrous or hairy and the mar 
in the first glume of the sesssile spikelets varies in the matti 
marginal nodules— it may have mere shallow notches or deep \ 
formed nodules and there may be transverse ridges or they ma 
absent. This grass is abundant on the/West Coast and rare ir 
East Coast. 

Distribution . — Throughout the plains and lower hills of I 
and Ceylon. 



fin 1 3 1. — Tschaemom an statu m 

A A portion of the raceme showing the joints, H a sessile ard a pedn 
sptkelct. i, 2, 3 and 6. the first, second, third and the fourth glume, respectively , 
5. palea of the third and the fourth glume ; 7 ovary and lodicules j 8 hr^t j. 
of the pedicelied spikelets. 



Iscfasmium rngosnm, Salitb. 

hib is an erect annual grass with tufted, leafy, compressed 
s varying in length trom 10 inches to 2 feet. 

'he leaf-sheath is glabrous, loose and compressed, with a mem- 
ous auricle confluent with the truncate Hgule. Nodes usually 
rous but sometimes also puberulous. 

he leaf-blade is narrow, linear-lanceolate, flat, base contracted, 
id, acuminate, rounded at the base, glabrous or sparsely hairy 
ioth the surfaces ; the topmost leaf is often reduced to an 
ted sheath enclosing the inflorescence partially. 

he racemes are usually two, erect, fragile, I to 3 inches long 
a slight thickening of the peduncle below the inflorescence; 
oints are Ys to % as long as the sessile spikelets; trigonous 
subclavate, and with long hairs on one side. The spikilets 
inear-oblong, glabrous or villous, % to inch long, sessile 
stalked spikelets close together ; the pedicel of the stalked 
;let is thick about l /$ or less than the length of the sessile spike- 
iliate on one side, confluent with the thick callus of the sessile 
•let, which is sparsely bristly The sessile spikclct consists of 



Flo. 132.-- Isch*muni rugosum 

i part of the raceme showing sessile spikelets with reduced pedicelled spikelets ; 3. 
e spikelet and a well developed pedicclled spikelet , 3 a reduced pedicelled 
, 4, 5, 6 and 8 the first, second, third and the fourth glume of the sessile 
• 7 and q palea of the third and fourth glumes of the sessile spikelet ; 10 ovary 

Jumesandis awned. The first glume is concave, pale yellow, 
lg and cartilaginous to about % its length from the base, and 
>per third is membranous, dimidiately ovate , at the back in the 
iginous portion, there are three to six deep convex smooth 
> running across the glume ; the membranous tip is thin and 
anastomosing green veins ; the margins of this glume are 
narrowly incurved, ciholate, and with a narrow wing on the 
margin. The second glume is oblong-lanceolate or lanceolate, 
pniK a ruminate, scaberulous, keeled and laterally compressed 



The third glume is ovate-lanceolate, hyaline, acuminate I* 
veined, male or empty, with a narrow hyaline palea. The . 
glume is shorter than the third, deeply cleft into two lane 
acute lobes, 3-veined at the base; awn up to about Yz inch 
palea is linear lanceolate. Stamens are t^ree and lodicule 
small and cuneate. 

The pedicelled spikelet is very variable. It is shorter tha 
sessile, with obscure transverse ridges and may consist of 
glumes, but without an awn to the fourth glume; sometime 
spikelet is reduced to a single glume. 

The grain is broadly oblong, brownish and compressed 

Distribution . — Throughout India and Ceylon. 




*ig. 133*— Ischsemum piiosunu 
A and B Ligules 


Ischsmtnn pilosum, Hack. 

It is a tall, robust, perennial grass with rhizomes produi 
numerous creeping stolons densely covered with scaly-she* 
The aerial stems are erect, freely branching at the base, slen 
2 to 3 feet long, glabrous. 

The leaf-sheath is glabrous. The hgule is a distinct glab 
membrane, % inch long, rounded. Nodes are glabrous. 

The leaf-blade is linear, finely acuminate, glabrous but bea 
at the base, 6 to 12 inches long and % to l /$ inch broad 

The inflorescence consists of two to six softly hairy spikes w 
are yellow or brown I to 4 inches long. Joints and pedicels 
slender, sparsely ciliate. 

The sessile spikelcts are narrowly lanceolate, inch long, 
long hairs at the base. The first glume is dorsally hairy 
glabrous, narrowed from the middle upwards, chartaceous, 
incurved margins and six or seven anastomosing nerves. The st 
glunu* is longer than the first, laterally compressed, ovate-lan 
late, acuminate, chartaceous, glabrous but often with long hair 
the keel towards the upper half, 5-nerved, the lateral ne 



Kig. 134. — lschrcmum pilosum 

I. A sessile and a pedicelled spikelet ; 2, 3, 4 and 6 the first, second, third a 
fourth glume, respectively, of the sessile spikelets , 5 palea of the third glume, 7, 
of the fourth glume ; 8. ovary ; 9, 10, 11 and 12 . first, second, third and the 
glume, respectively, of the pedicelled spikelets , 13 palea of the fourth glume. 

anastomosing. The third glume is a little shorter than the sec 
linear-oblong or lanceolate, paleate ; palea is membranous, n< 
less, and encloses three stamens. The fourth glume is equal to 
third glume in length, membranous, hyaline and divided almos 
the middle into two acute lobes with an awn % to % inch' 1 
paleate ; palea is lanceolate, nerveless and encloses three stai 
an ri the ovarv and sometimes only the ovary. The pedu 



r lets are shorter than the sessile but with a shorter awn. Th4 
tes are similar to those of the sessile spikelet ; sometimes thes£ 
elets are imperfect or even reduced to a single glume. 

This grass grows well in black cotton soils and sometimes it 
i very well established and then it is very difficult to eradicate 
Cattle seem to like this grass. 

distribution . — In black cotton soils all over the presidency, but 
t abundant in the Ceded districts. 




Iseh&ifSBHi ciliare, Retz. 

t is a tufted perennial grass, erect or creeping. Stems are ereci 
iscending, sometimes decumbent at base, and rooting at th< 
es, stout or slender, 6 inches to 2 feet long. 

Hhe leaf-sheath is compressed, loose, glabrous or hairy. The 
f e is a short, ciliate membrane. Nodes are glabrous or hairy. 

'he leaf-blade is fiat, linear-lanceolate, acuminate, narrowed 
trds the acute or rounded base, glabrous or hairy, 2 to 6 inches 
and % to Vz inch wide. 

'he inflorescence consists of two spikes, 1^ to 2 inches long; 
s and pedicels of the pedicelled spikelets equal, hairy at the 
and at the angles. 

he sessile spikelets are % to l l$ inch long, oblong, bearded at the 
. The first glume is coriaceous, convex, polished, smooth or 

pitted, hairy below, 
flat and veined 
above the middle, 
with broad or 
narrow ciliate equal 
wings and with 
margins narrowly 
inflexed above and 
broadly so below. 
The second glume is 
coriaceous, equal to 
or longer than the 
first, lanceolate, 
acuminate, or 
shortly awned» 

3- to 5-nerved, 
keel narrowly 
Fig. 136.— Ischaemutn ciiiare winged towards the 

pikelets ; 2, 3, 4 and 6. the first, second, third and apex, dorsally cili- 
rth glume, respectively, of the sessile spikeJet ; 5 and f 'tu 1p 

of the third and the fourth glumes, respectively; 8 , . , .* * 

5, stamens and the ovary ; 9 and 10. the first and the third glume IS ovate* 
jiumes of the pedicelled spikeiet. lanceolate, acumi- 

nate, ciliate towards 

3ex, I- to 3-nerved, paleate ; the palea has a coriaceous 
late centre, with broad hyaline ciliate wings and encloses 
;tamens. The fourth glume is hyaline, deeply lobed into two 
; obtuse glabrous or ciliate lobes, with an awn twice as long 
spikelet in the cleft, and paleate; palea is lanceolate, 
late, 2-nerved. Styles and stigmas are short. 

s pedicelled spikelets resemble the sessile ones in the structure 
r glumes and palea. 

s grasses very variable in its habit and in the structure of its 
ts. It grows mostly in wet situations, such as the bunds of 
fields and tanks. Cattle eat the grass eagerly. 




Isch&mniti laxuin, L 

This is a perennial grass with numerous stiff, thick and i 
roots. 

Stems are erect, slender, rising in tufts from a short root-st 
glabrous, leafy towards the base, varying in length from 2 
feet. 

The leaf-sheath* are shorter than the internodes usu 
glabrous, but occasionally with scattered hairs. At the m< 
tufts of hairs are present or not. The Ugule is a ridge of s 
hairs. The nodes are glabrous. 

The leaf-blades are erect, flat, slightly glaucous, linear, narro 
to long capillary tips, 5 to 12 inches long and 1/10 to H 1 
broad, with prominent nerves and scabrid margins. 

The inflorescence is a solitary spike, 2 to 5 inches long, erect 
fragile ; the joints and pedicels are compressed, somewha 
angled, ciliate with long hairs, and about half as long as 
spikelets. 



Fig 137 — Ischsemum laxum. 

1, A sessile and a pedicelled spikeiet; 2 first glume of a sessile spikeiet, 3 set 
glume of a sessile spikeiet, 4 and 5 third and fourth glumes of sessile spikelets 
and 5a. are paiea of third and fourth glumes, 6. ovary ; 7, 8, 9 and 10. glumes of j 
celled spikelets , ga and ioa paiea of third and fourth glumes 

The spikelets are in pairs, one-sessile and one-pedicelled. ' 
sessile spikelets are pale-green, linear-oblong, acuminate w 
a shortly bearded callus, V\ to 3/ 8 of an inch long. There are f 
glumes in a spikeiet. The first glume is chartaceous, oblong-lanc 
late, acuminate, 2-toothed with the teeth ending in two sfi 
awns, densely ciliated at the apex on one side, conspicuously 
(rarely) 7-nerved, the two lateral being very strong and runn 
into the apical teeth and the intermediate four nerves«being shot 
and not running up to the apex, and on the dorsal surface there i 
1 - .•* mamkrannns and the nerves on its sii 



e is shorter than the first, chartaceous to a certain extent, ovate* 
solate, acuminate, concavl, terminating in a fine scabrid awn, 
nch long, with margins ciliate from above the middle to the 
, and with a narrow ciliated wing on the keel at the apex 
ing up to the base of the awn, 3-nerved. The third glume is 
solate, acuminate, hyaline, nerveless, ciliate, with a linear 
;e palea enclosing three stamens and two lodicules. Th e fourth 
7 is hyaline, membranous, deeply split at the apex into two 
inent lobes and With an awn in the depression 1/2 inch 
the palea is linear oblong and contains either the ovary alone 
th the stamens and the ovary. 

le pedtcelled spiMets are also as long as the sessile, more 
ncuous than the sessile and consist of four glumes, but are 
wned. The first glume is lanceolate or oblong-lanceolate, 
aceous, with seven strong nerves, very prominent at the back 
be mid nerve being most conspicuous, with scabrid keels and 
y finely ciliated and folded margins, finely biaristate at the 
The second glume is lanceolate, finely acuminate, subchart- 
s, with the margins ciliate from about two-third its length from 
ex, 3-nerved, the rrlid nerve alone being prominent. The third 
is hyaline, nerveless, lanceolate, ciliate in the margin, 
e with 3 stamens or empty. The fourth glume is shorter than 
ird, hyaline, narrow lanceolate, not awned, ciliate or not at 
irgin, paleate and with three stamens and two lodicules. 
is grass produces a large amount of leaves in good soils and 
ked very much by cattle. It is capable of standing a long 
if dry weather, and is valuable in this respect, because it can 
•ended upon when other grasses fail. It is worth conserving 
ther grasses. It grows both in rich and poor soils, in open 
and also in thickets. 

tributton. — Throughout India and Ceylon, 



2i. Eremochloa, Biise. 

These are tufted perennial grasses with*rigid equitant leave 
the base. The inflorescence consists of a solitary, glabrous, 
compressed spike, with a somewhat fragile rachis; the joints 
compressed, hollow and clavate. The spikelets are solitary, us 
ly 2-flowered (rarely I-flowered), secund, closely imbncat 
sessile with a short, pedicelled, reduced upper spikelet, and c 
duous with the joint. There are four glumes. The first glurr 
oblong or ovate, flat, smooth, coriaceous, peetinately margined) 
upcurved spines. The second glume is oblong-lanceolate, a 
and 3-nerved. The third glume is hyaline, obtuse, paleate 
male. The fourth glume is smaller, hyaline, oblong, obtuse 
nerved, paleate, bisexual or female. Lodicules are truncate 
slightly oblique. Stamens are three witlr long anthers. St 
are two with feathery stigmas. The grain is oval, plano-convc 



Eremocbloa muricata, Hack. 

This is a perennial tufted grass with a woody creeping root- 
:k. Stems are erect or ascending, slender, strongly compressed, 
er parts completely covered by rigid equitant leaves, 6 to l8 
ties long or more. 

The leaf-sheath is broad, flat, much compressed, glabrous and 
led. The ligule is a short membrane. Nodes are glabrous. 

The leaf-blade is li/iear, glabrous on both sides, 2 to 6 inches 
* and 3/16 to % inch broad, with a rounded tip and two unequal 

2S. 

The spike is sohtary, up to 6 inches (or more) in length, joints 
he rachis l /s to 1/2 the length of the spikelets. Spikelets are 
tary, sessile, compressed, secund. The sessile spikelets are 
to % mch, and consist of four spikelets. The first glume is 
)ng-lanceolate, dorsally slightly convex, smooth, coriaceous, 7- 
-nerved, and with pectinate margins consisting of long, spread- 
up-curved spines and at the top with subquadrate wings on 
1 side reaching beyond the acute tip. The second glume is 
rtaceous, oblong-lanceolate, acuminate, usually 5-nerved (and 
isionally 3-nerved), the midnerve keeled with a narrow wing from 
w the middle to the base and with hyaline margins. The third 

glume is oblong- 
obovate, hyaline, 
thin, paleate with 
three yellow anthers 
and two oblong- 
cuneate lodicules ; 
pale a is narrow, 
oblong, obtuse. The 
fourth glume is thin, 
nyaline, oblong- 
lanceolate, obtuse, 
paleate, and bi- 
sexual ; palea lanceo- 
late, narrow, two- 
toothed at the apex, 
with deep purple 
anthers and stigmas 

Fig. 138 —Kremochloa muricata. of the same Colour. 

Sessile spikelet , B. sessile and a pedicelled sp.kelet * The lodicules are 
and 4 the first, second, third and the fourth glume obliquely truncate, 
sessile spTelet , 3a and 4a. palea of the third and Q vnr y has a reddish 
glumes of the sessile spikelet , 5 ovj.ry, anthers and spo , between the 

m ' style branches and 

it the apex in the fresh state in the bud and in the open flower, 
he pedtcelled spikelet is reduced to an inflated body, as long 
e sessile spikelet. It is pointed towards both ends, green with 
omosing veins on the outside and membranous, white and 
dess on the other side. The part of the pedicelled spikelet 
sponding to the spikelet looks as if the margins of the first 
•econd glumes are confluent aH round. 




1 m/Mfi 
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22. Apocopis, Nees. 

These are annual or perennial grasses with slender stems, 
spikes are compressed, 2- to 3-nate, or solitary at the ends of sler 
branches, with a rachis not jointed; joints are short, slender 
villous. Spikelets are closely imbricating in two series, ses 
solitary, the upper reduced to a small pedicel I- to 2-flowe 
the lowest few on the spike, imperfect, male or neuter. There 
four glumes. The first glume is large, broadly obovate or obcord 
euneate, villous with brown hairs, 7- to 9-nerved. The sec 
glume is as long as the first, but narrower, thinner, oblong to ov 
spikelet truncate and 3-nerved. The third glume is hyal 
narrow, paleate, male or empty. The fourth glume is hyal 
linear, entire or 2-fid, awned, bisexual with a very short pa 
Lodicules are absent. Stamens are two or three with Hi 
anthers. Styles are short and stigmas ^slender and exserted. 
grain is small, oblong and narrow. 




Apocopis Wightii, Nees ex Steud. 


This is a low and densely tufted or tall erect annual \ 
Stems are leafy, branching freely, 3 to 8 inches long. 

The leafa sheath is loose, usually hairy, rarely also glabroui 
hairy at the mouth. The ligule is a small lacerate membrane, 

The leaf-blade is linear-lanceolate, acuminate, hairy on 
sides and with tubercle-based hairs, rarely glabrous, % to 3 ir 
by 1/12 to % inch. 

The inflorescence consists of two racemes, closely appn 
together on a very slender peduncle ; the joints are shorter 
the spikelets and with long brown hairs. 


The spikelets are oblong, % to 15 inch long, the callus is s 
hairy with long brown hairs The first glume is cuneately ob< 
or obcordate, yellowish with red brown tips or dark brown 
yellow tips, chartaceous below, membranous, hyaline and cilu 
the truncate, emarginate or retuse apex, 7- to 9-nerved, the n 
abruptly ceasing towards the apex. The second glume is as lot 
the first, broadly oblong, sides sharply folded inwards, 3-ne 
rarely nerveless, with long hairs at the back towards the base 
with short cilia at the apex The third glume is as long as 

first, hyaline, 



linear-oblong, 
nerveless, cilu 
the apex, pal 
usually with 
stamens or em 
pale a as long a 
glume, hyaline 
nerveless. 
fourth glume 
slightly lo 
than the c 
glumes or e< 
very narn 
oblong or lii 
membranous, 
awned and 1 
ate ; awn is 2 


Pib 140 —Apocopu Wightn times the lengt 

the glume 

l. Spike , 2 a spike let , 3, 4, 5 and 7. the first, second, third r / 
and the fourth glume, respectively, 6 and 8 palea of the 1 r4 men 1 C 
third and the fourth glume , 9 ovary. palea IS hyaJ 

thin, nerve 

convolute, broadly oblong to almost quadrate oblong, apex with 1 
short cilia. Grain is minute and oblong. 


This grass varies very much in its spikelets. In one form t 
are smaller and hairy and in the other they are larger and glabi 
except for a few stray hairs here and there. The former on 
more widely distributed and the latter seems to be confinet 
certain localities in the south of the Presidency. 


Distribution .— Throughout the Deccan Peninsula, Behar, Cen 



23. Lophopogon, Hack . 

hese arc small densely tufted perennial grasses, with very 
w leaves. The spikes are very short at the ends of very fine 
:hes, solitary, binate or fascicled, with very fragile rachis ; 
> are very short, slender with cupular tips The spikelets are 
e one sessile and the other shortly pedicelled, with the callus 
is. There are four glumes. The first glume (of both the 
e and the pedicelled spikelets) is oblong, truncate, irregularly 
4-toothed, 5- to 7-nerved and dorsally convex. The second 

2 is narrow lanceolate, longer than the first, 3- to 5-nerved, 
ily villous dorsally below the middle and on the sides, aristate 
ned. The third glume is oblong lanceolate, hyaline, acute or 
te, l-nerved, male or neuter, with a linear palea. The fourth 

3 is hyaline, as long as the third, entire or 2 -fid and awned in 
sdicelled and not awned in sessile spikelets, paleate with 
e or bisexual flowers Lodicules are not present. Stamens 
vo. Stigmas are long. 



Lophopogon tridentatos, Hack 

This is a small annual grass with slender, tufted, erect t 
varying in height from 4 to 12 inches. 

Leaf-sheaths are glabrous or with scattered hairs. The ligu 
a fringe of close-set long hairs. Nodes are covered with long ] 
below, but nodes nearer the inflorescence are glabrous. 

Leaf-blades are very finely linear, acuminate, rigid, erect, glab 
below, with long hairs on the upper surface to about qu 
the length of the blade and densely hairy near the mouth, 
varying in length from 2 to 6 inches. 

The inflorescence consists of usually two closely appre 
spikes, though appearing as one, V2 to $4 inch long, pilose 
ferrugineous hairs ; the peduncle is capillary and enclosed by 
upper leaf-sheath. 



Fig 141 — Lophopogon tndentatus. 

1. Awnless lower spikelet ; 2. a lower sessile and an upper pedicellcd spike 
3. the first glume of an awnless lower spikelet, 4. the first glume of a lower spik 
that isawnedj 5. the first glume of the upper or pedicelled spikelets; 6, 7 and 9. 
second, third and the fourth glume, respectively, of the upper pedicelled spikelets 
and 10. palea of the third and the fourth glumes , n. ovary and anthers. 


The spiMcts are densely imbricate, binate at each joint, t 
upper being shortly pedicelled and the lower sessile or subsessi 
The lower spiMcts are 1/5 inch long with a tuft of brownish ha 
at the tip of the callus. The lower spiMcts at the very base 
the inflorescence are awnless and contain only two male flowe 
whereas those above in the inflorescence are awned and conta 
one male flower and one hermaphrodite or female flower. 

There are four glumes in the spikelet. The first glume in tJ 
awnless spikelets is coriaceous, oblong , cuneate, very sparse 
hairy or glabrous, shorter than the second glume, 7-nerve 
5-toothed at the apex, two teeth being broader and shorter ai 

onrl lAnrfAr Thp c er/md oh imp Inncrpr than tl 



msh hairs on the marginal nerves The third glume is hyaline, 
tie shorter than the second, lanceolate-linear, tip bifid or 
tilarly toothed, paleate with two stamens or rarely empty; 
balea is linear, about as long as the glume, tip irregularly 
ed The fourth glume is hyaline, as long as the third glume, 
at the tip, awnless with a very minute arista in the cleft or 
laleate with two stamens , palea narrow and hyaline. The 
\lume of the lower spikelets above is somewhat narrower, 5- or 
hed with long hairs at the margins and with tufts of hairs 
' back about the middle. The pedicelled or upper spikelets 
lave four glumes and beai one male flower and one bisexual 
r. The fii st glume is shoiter than the second glume, narrow, 
g, c uneate, 3-toothed with marginal hansand tufts of hairs at 
the middle at the back, 7-nerved all nerves running straight 
econd glume is longer than the first, 15 inch long, subchar- 
us, lanceolate, 2-fid at the tip, awned with hyaline margins, 
7-nerved, marginal nerves with long brown hairs, and also 
two tufts of hairs at about the middle or without it The 
%lumc is hyaline, nerveless, linear-lanceolate, shorter than the 
d glume, tip irregularly toothed or unequally bifid, paleate 
wo stamens , palea is linear about as long as the glume. The 
glume is hyaline, about % inch long, lanceolate, 2-fid at 
d, awned in the cleft, lobes are hairy , awn is H inch long, 
te. usually bisexual, rarely female, palea is two-thirds of the 
1 in height, broadly ovate or quadrate, lobulate at the apex 
are very long, purple, anthers long, yellow Grain narrow 
3idal or cylindnc as long as the palea 

is grass is found in Chingleput, Nellore and Chittoor districts 
*n waste places in loamy soils 

rtnbution The Konkan, Kanara and Central Provimes 



24. Apluda, L. 

These are tall leafy slender perennial grasses, with branc 
stems erect or gemculately ascending from a creeping or decum 
base. The inflorescence is a leafy panicle of many small sj 
enclosed in spathiform bracts. Spikes are of one linear 
gibbously bulbous at the base, and jointed on the peduncle al 
base of the spathe by a minute curved pedicel. Spikelets 
three, a sessile, 2-flowercd bisexual one in front, and two pedic 
ones behind, one of which is imperfect and reduced to a glume 
the other perfect male or rarely bisexual. The two pedicel 
flat, prolonged from one side of the rounded rachis, oblong li 
truncate with a few long hairs along the margin. Sessile spik 
have four glumes. The first glume is chartaceous, linear obJ 
many-nerved, shortly bifid at the apex, longer than the < 
glumes. The second glume is thinner, dorsally gibbous, keele 
to 9-nerved, beaked and minutely bifid. The third glun 
hyaline, oblong, acute, 3-nerved, paleate and male. The fc 
glume is hyaline, deeply bifid, awned in the sinus, bisexual w 
minute palea The pedieelled spikelet has also four glumes 
first and the second glumes are nearly equal, rather chartact 
linear-oblong, acute or acuminate, many-nerved. The third gl 
is hyaline, oblong-lanceolate, 3-nerved, paleate and male, 
fourth glume is hyaline, bifid, paleate, i-nerved, femali 
bisexual Lodicules are two. Stamens are three. Grain is obi 



Apluda varia, Hack , 

This is a tall leafy perennial grass with wiry roots. Stems are 
nsely tufted, branched, geniculately ascending, erect or the 
inches scandent, solid, smooth and polished, I to 7 feet. 

The leaf-sheath is glabrous or slightly hairy, the upper ones 
ng shorter and dilated into spathes with subulate tips. The 
de is a short stiff slightly lacerate membrane. 

The leaf-blade is linear-lanceolate, finely acuminate, base 
•rowed into a petiole, scaberulous on both the surfaces. 

The inflorescence consists of simple spikes, each in a spathiform 
ct, and forming clusters terminating the stem and the branches, 
e spikes have their bases rounded and swollen and each spike 
isists of a sessile bisexual spikelet and two flat linear, truncate, 
allel pedicels, one terminated by a spikelet, and the other by a 
itary minute glume. Spathes are % to % inch long, sessile or 
licellate, green, eymbiforni, with subulate tips 



tn, 142 - Apluda varia 

A cluster of spikes toniainmg five spikes with their spathes , B and C spikes. 

The sessile as well as the peduelled spikelets have four glumes . The 
'le spikelets are % to 1/5 inch long. The first glume is spreading 
»rect, chartaceous, many-nerved, two-toothed at the apex and 
i narrow hyaline margins from about the middle to the apex. 
second glume is compressed, dorsally gibbous, keeled, 7-nerved. 
third glume is hyaline, oblong-lanceolate, 3-nerved, paleate 
1 three stamens , palea is narrow. The fourth glume is shorter 
1 the third, deeply 2-fid and awned in the cleft, bisexual or 
lie, 3-to 5-nerved below the cleft, the lateral nerves arching 
meeting the mid-nerVe just at the cleft, with a small ovate 
a. There are two loduules. The pedicelled spikelets are dorsally 
pressed. The first glume is lanceolate, oblong, subacute, 
y-nerved, coriaceous and glabrous. The second glume is as long 
.he first, many-nerved, lanceolate-oblong, coriaceous and 
rous. Thp thtrd glume is hyaline, shorter than the second, 
rved, paleate and with three stamens. The fourth glume is 
ter than or equal to the third, hyaline, i-nerved rarely with 



A very common grass occurring in the plains and lower hill 
over the Presidency and grows well in all kinds of soil 
Distribution All over India, 



i, 2, s and t l'he first, second, third and the fourth glume, respective]), 
sessile spikelet , 3.1 and 4a arc the pal cm ol the third and the fourth glume, rupee 
5 stamens, ovar> and Iodic ules, 6, 7, 8 and to the first, second, third and the 
glume, respectively of the pedicelled spikelet grind 11. pa lea of the third i 
fourth glumes 



25 Rottboellia, Linn. J. 

These aie tall, annual or perennial grasses, with leafy stems 
nd narrow leaves The spikes arc few or many, solitary or 
anicled, with a jointed usually fragile rachis ; the joints are 
junded or compressed, hollowed on one side and excavated at the 
p The spikelets are usually binate, one-sessile closing or sunk 
i the cavity of the joint and the other pedicelled, smaller than the 
?ssile 01 rudimentary with the pedicel usually adnate to the joints 
nd equal to or shorter than it The sessile spikelets are bisexual, 
- to 2 -flowered, equal to or shorter than the joint and four- 
lumed The first glume is coriaceous dorsally flattened, obtuse, 
largms nairowly incurved The second glume is thinner than the 
rst, broadly ovate, acute and gibbously convex The third glume 
> hyaline, ovate, acute, male or neuter, with a membianous palea 
he fourth glume is hyaline, bisexual, broadly ovate, acute with a 
valine, ovate-lanceolate palea There are three stamens with 
near anthers There are two cun eate lodicules Styles are two 
ith laterally exserted stigmas The grain is broadly oblong 
he pedicelled spikelets are smaller than the sessile, male or 
euter, with four glumes The first glume is herbaceous, many- 
erved, ovate-acute, minutely bthcl at the apex The second, third 
nd the fourth are more or less similar to those of the sessile 
nikelet 


KEY 10 I HE SPECIES 

S>pike solitary, the first glume of the sessile! , y vllm . 
iikelet broadly winged j 

Spikes fascicled, the first glume of the sesMle ! ^ Pxa j tata 
nkelet narrowly winged f 



Kottboellla Myurns, Benth. 

This is a tufted perennial with creeping stems which bra 
freely into ascending compressed branches, io inches to 2 
high. 

The leaf-sheath is quite glabrous and compressed. The //, 
is a short ciliate membrane. Nodes are glabrous. 

The leaf-blade is flat, linear, acute, glabrous, 2 to 6 inches Ion 

The inflorescence consists of a solitary terminal or axill 
raceme I to 2 inches long ; joints are shorter than the spikel 
excavate on one side and with a pore which is hidden by 
sessile spikelet. The sessile spikelet consists of jour glumes, 
first glume is somewhat fiddle-shaped, dilated above the tnic 
into an orbicular wing, and towards the base into two aurit 
joined by a transverse ridge, scaberulous, 5-nerved. The sec 
glume is somewhat membranous, ovate, acute and 3-nerved. 
third glume is hyaline, thin, oblong, obtuse and nerveless. 1 
fourth glume is lanceolate, nerveless and without a palea, bisexi 
There are two cuneate lodicules . The pedicelled spikelets a 
have four glumes and the pedicels usually free, but also sometir 
adnate. The first glume is oblong, obtuse, winged on one s 



I'ig 144 - Kotthodlia Mywrus 

I. A portion of the raceme showing front view , 2 a portion of the raceme show 
the back view , 3. a sessile and a pedicelled spikelet showing the front side, 4 the si 
showing the back side , 5, 6, 7 and 8 the first, second, third and the fourth glume of 
sessile spikelet, respectively , 9 ovary and lodicules 10 , 11, 12 and 14. the first, seco 
third and the fourth glume, respectively, of the pedicelled spikelet, 13 and r5 pale, 
the third and fourth glume*', of the sessile spikelet 


only, 5-nerved. The second glume is boat-shaped, chartaceous, 
nerved crested with a semi-circular wing at the apex. T 
third glume is hyaline, broadly oblong, obtuse, 3-nerved with 
lanceolate hyaline palea. The fourth glume is oblong, obtuse, ma 

This is very common in dry somewhat sandy places in the Ei 
Coast districts. 




Rottboellla exaltata, Lf. 

This grass is usually annual and rarely perennial. Stems aW 
tout, erect, hispid, branching from the base, varying in height 
rom 3 to 10 feet. 

The leaf-sheaths are loose, hfepid with tubercle- based hairs, or 
labrous, with mouth contracted. The ligule is short and ciliate. 

The leaf-blade is linear-lanceolate, setaceously-acuminate with a 
tout midrib prominent beneath, hispid or scabrid above, smooth 
r sometimes scaberulous and glaucous beneath, spinulosely scabrid 
t the margin, 5 to 24 inches by V\ to 1 inch. 

The racemes are stout, cylindrical below and very narrow and 
ith imperfect spikelets above, joints are smooth and rounded 
orsally. The sessile spikelets are as long as the joint or slightly 
lorter and has four glumes. The first glume is ovate-oblong, 
tickly coriaceous, smooth at the back with a truncate base and a 
ansverse ridge at the base inside, many-nerved, with very narrow 
flexed margins and very narrow wings at the top, the apex is 



Kic. 145 — KoUhoeilia exaltata 

I and 2 A portion of the spike, back and front view, 3, 4, 5 and 7. the first, second, 
d and the fourth glume, respectively, of the sessile spikelet , 6 and 8 palea of the 
rd and the fourth glumes of the sessile spikelet; 9. ovary, 10, 11, 12 and 14. the 
t, second, third and the fourth glume of the pedicel led spikelet , 13 and 15 palea of 
third and the fourth glume of the pedicelled spikelet 

tuse or emarginate The second glume is equal to the first glume 
height, chartaceous, gibbously convex, broadly ovate, acute, 9- 
Il-nerved, and with a short wing to the keel at the apex. The 
rd glume is oblong or elliptic-oblong, rigid with a hyaline centre 
d coriaceous at the sides, 3-nerved, paleate and with three 
mens ; palea is as long as the glume, coriaceous with inflexed 
aline margins. Lodicules are cuneate, with toothed edge. The 
rth glume is a little shorter than the third, ovate from a broad 
se, hyaline and acute, i-nerved, paleate and usually with an 



but narrower, nerveless. Lodicules are quadrate ; grain somew 
large oblong and compressed. The pedicclled spikelets are usu< 
imperfect. 

This grass occurs all over the Presidency in cultivated 
fields. 

Distribution , -Throughout the lower hills and plains of In 
and in Australia and Africa 



26. Mnesitbea, Kunth . 

These are erect slender perennial grasses with narrow lea\es. 
lie spikes are solitary and slender, with a fragile, articulated 
chis; the joints are terete, ribbed, all but a few upper with two 
ual and similar sessile spikelets, sunk in sub-opposite oblong 
vities, separated by a hyaline septum, and with sometimes a 
inute glume representing a third spikelet (the pedicelled) on the 
iper margin of the joint. The sessile spikelets are one-flowered, 
arly as long as the internode. There are four glumes in the 
ikelet. The first glume closing the mouth of the cavity in the 
nt is obliquely oblong, obtuse, smooth with narrowly incurved 
irgins. The second and the third glumes are as long as the first, 
tuse and hyaline. The third glume is empty, paleate or not. 
le fourth glume is rather small, oblong, obtuse, bisexual and 
lea shorter than the glume. The lodicules are not present. The 
imens are three. Ovary is very small with stigmas not exserted. 
le grain is narrowly oblong compressed. The pedicelled spikelets 
e confined to the upper I -flowered joints of the spike and their 
dicels are confluent with the walls of the joints and their margins 
3 marked by two ribs. The first glume is very minute and the 
ler glumes are absent. 



Mnesithea Isevis, Kunth. 

This is an erect slender perennial grass with smooth simpl 
branched stems varying in height from 2 to 4 feet. 

The leaf-sheath is terete, tight, glabrous. The ligule is a s 
toothed membrane. Nodes are glabrous. 

The leaf-blade is flat, linear from a narrow base, glabrous or t 
hairy ; apices of upper leaves acuminate, and those of the Ic 
obtuse, with finely serrate margins and a midrib prominent be 
6 to 12 inches long and 1/10 to % inch wide. 

Racemes are short, exserted from the uppermost sheath, erei 
to 8 inches long ; joints are 1/5 inch long, contracted in the mid 
with two equal and similar spikelets, sunk in the opposite obi 
cavities separated by a thin hyaline septum and sometimes wi 
minute glume of the third spikelet on the upper margin of 
joint. 



Fig. 146 -Mnesithea Levis 

I and 2. Portions of a spike , 3, 4, 5 and 6. the hr^t, second, third and the f< 
glume, respectively ; 7. palea of the fourth glume , 8 ovary ; 9 and 10. a part ol 
spike at the terminal portion. 

The sessile spikelets are i-flowered, as long as the joint , 
varying in length from 1/7 to 15 inch and have four glumes. r 
first glume is obliquely oblong, coriaceous, smooth, obtuse, marg 
narrowly incurved, truncate and pitted at the base, 5- to ;-ner\ 
The second glume is as long as the first hyaline, oblong and obti 
The third glume is like the second but thinner and slightly broat 
paleate or not, empty. The fourth glume is rather smaller than 
third, oblong, obtuse, bisexual and paleate ; the palea is sho 
than the glume. Loditules are not present. 

This grass is usually found in dry fields all over the preside) 
but it is nowhere abundant. 

Distribution .— Throughout India and Ceyton. 



27. Manisuris, Sw. 

These are erect leafy much branched annual grasses. Leaves 
e amplexicaul and cordate at the base. The inflorescence 
nsists of small, terete, axillary and terminal spikes with 
duncles often confluent in a leafy spiciform panicle ; the rachis 
fragile with short broad joints, deeply excavate opposite the 
ssile spikelets and the tips with two pits. Spikelets are in 
ssimilar pairs, one globose, sessile and bisexual and the other 
ate, pedicelled, neuter with the pedicels adnate to, or closely 
pressed to the joint of the rachis. The sessile spikelet has four 
mies. The first glume is globose, hard, coarsely pitted, with 
oblong ventral opening opposite the cavity in the joint of 
3 rachis. The second glume is chartaceous, minute, oblong, I- 
rved immersed in the cavity of the first glume and closing the 
ening. The third and the fourth glumes are hyaline and minute. 
ie lodicules are broadly cuneate. Anthers are minute. The 
r les are free and stigmas are short exserted from the opening in 
; first glume. Grain is subglobose. 



Manisnris grannlaris, Lf. 

This is a freely branching annual with stems leafy to the 
and varying in length from I to 2% feet. 

The leaf-sheath is inflated, covered with scattered tubercle-bi 
hairs. The ligule is a short membrane with ciliate margin. A 
are with long hairs. 

The leaf-blade is linear, cordate and amplexicaul at base, a< 
flat, flaccid, with scattered tubercle-based hairs on both 
surfaces, 4 to TO inches by l /i to l /z inch. 

The spikes are solitary, axillary and terminal and to I i 
the peduncles of the spikes are often confluent in a leafy spa 
form panicle ; the rachis is fragile with short joints deeply exca' 
on one side. 



Kici. 147 Manisuris granulans 

1 and 2. The front and back view of a bit of a spike ; 3, 4, 5 and 6. the 
second, third and the fourth glume, respectively, of the sessile spike! el ; 7 ovary am 
and lodicules ; 8, 9, 10 and 12. the first, second, third and the fourth glume, res] 
ively, of the pedicelled spikelet ; It and 13. palea of the third and fourth glumes. 


The spikelets are I- to 2-flowered in dissimilar pairs, < 
globose, sessile and bisexual and the other ovate, pedicell 
neuter ; the pedicel is adnate to the joint of the rachis. 

The sessile spikelet has four glumes. The first glume is he 
globose, foveolate, with an oblong opening, faintly nerved. T 
second glume is chartaceous, immersed in the cavity of the jo 
and filling the opening. The third glume is small hyaline e 
empty. The fourth glume is hyaline, small and paleate. The gr 
is subglobose. Lodicules are broadly cuneate. 

The pedicelled spikelets also have four glumes . The first gh 
is ovate, subchartaceous, winged on one side with a broad hyal 
ciliate wing, 5- to 7-veined. The second glume is cymbifo 
compressed laterally, with a dorsal hyaline ciliate wing to 1 
keel. 5- to 7-veined. The third glume is hyaline, membrane 



le fourth glume is similar to the third, but slightly smaller, pale&tt 
d with three stamens. 

This grass occurs in open loamy soils and in cultivated dry 
Ids. 

Distribution. —Throughout India and Ceylon and also in most of 
e tropical countries. 



28. Andropogon, L. 

The grasses of this genus are either perennial or annual 
vary very much in habit. The inflorescence consists of solit 
binate, digitate, or panicled racemes. The rachis is usually joir 
and fragile. Spikelets are binate, a sessile female or bisexual 
a pedicelled male or neuter. The sessile spikelet is i-flowe 
and has usually four glumes. The first glume is coriaceous 
chartaceous, dorsally compressed, with incurved margins, usu 
2-keeled. The second glume is as long as the first, thinner, \ 
a median keel, laterally compressed, awned or not. The tl 
glume is hyaline, empty, nerveless and without a palea. 
fourth glume is hyaline, narrow or broad, 2-fid and awi 
or reduced to an awn more or less dilated at the base, pah 
or not. There are two Iodicules and three stamens. Stigi 
are feathery. Gram is free. The pedicelled spikelets are usu 
smaller than the sessile and have three or four glumes and 
awnless. 

KEY TO THE SPECIES. 

A. Sessile spikelets all similar 
B Racemes of many spikelets. 

C Peduncle ol racemes enclosed in sputhilorm leaf-sheath 

D. Joints of rachis and pedicels of upper spikelets sler 
and tips obliquely truncate 

Racemes solitary, pedicelled spike-] 
lets similar to the sessile, glume / I. A. foveolal 
I of sessile spikelets pitted I 

DD. Joints of rachis and pedicels of upper spikelets cla\ 
or trumpet-shaped and tips cupular with toothed margi 

Racemes binate, pedicelled spikelets"] 
differing from the sessile, glume 1 1 2. A punnlu 
of the sessile spikelets deeply | 
channelled J 

CC Peduncle of racemes not enclosed in spathiform h 
sheath. 

Racemes many, fascicled or pani-] 
cled, glume 1 of sessile spikelets / 3. A pertusu 
glabrous and pitted. 

Racemes many and whorled in the] 
panicle; glume I of sessile spikelets ^ 4. A. sqarroi 
muricate on the margins. \ 

BB Racemes of 3 spikelets on the capillary whorled branc 
of an erect panicle. 

Pedicels of upper spikelets half as long as the ses 



Leaf-sheaths covered densely with 1 5. A. asper. 

bristly hairs. / 

Leaf-sheaths covered with soft hairs . 6. A. Wighti- 

anus. 

Pedicels of upper spikelets not half as long as the sessile 
spikelet. 

Leaves glabrous and narrow .. . 7. A. monticola. 

A. The lowest one or more sessile spikelets in all racemes, or 
at least in one or two, differing from all those above. 

Racemes digitate, rarely solitary, spikelets all alike in form 
but differing in sex. 

Pedicel % as long as the sessile! 
spikelets; nodes usually glabrous ;; 8. A cancosus. 
ligule usually short and membranous J 
Pedicel y 2 as long as the sessile! 
spikelets ; nodes bearded ; ligule 9. A. annulatus. 
large and membranous. I 

Racemes solitary ; lower sessile spikelets very unlike the 
pedicelled or upper spikelets which are cylindric 
Margin of glume 1 of the pedicelled! 
spikelet unequally winged, ligule, 10 A. eontortus 
is a broad truncate membrane. ) 

Racemes two, both sessile, or one sessile and the other pedi- 
celled on it peduncle which is more or less sheathed 
bv a proper spathe, divaricate or deflexed 
Leaf base broad and cordate 11 A Schoenan- 

thus. 


V B. —This genus is now split into sever.il separate genera, each subgenus being 
fd to the rank of a genus But in this book thr nomendature adopted in 
iker’s Flora of British India is followed 




Flo, 148. — Andropogon fcneolatus. 



Andropogon foveolatas, Del. 

The stems are slender at first, slightly decumbent at the basd 
nd then erect, covered at base with silkily villous sheaths, branched 
reely above before flowering, the lower portion of stems alone; 
>eing leafy. • 

The leaf-sheath is somewhat scaberulous, partly green and partly 
urplish, always shorter than the internode. The ligule is short, 
'uncate, hyaline and ciliate. Nodes are tumid and purplish with 
ring ofthairs. 

The leaf-blade is linear, narrow, sometimes even filiform, 
cuminate slightly cordate at the base, scabrid throughout with 

few scattered long bulbous-based hairs near the base to a 
istance of less than % inch about it and varies from 2 to 4 
iches in length. 



Fig. 149. — Andropogon fovcolatits. 

and 2. Sessile and pedicelled spikelets ; 3, 4, 5 and 6 the first, second, third 
the fourth glume, respectively, of the sessile spikelet ; 7. iodicules, anthers and ovary; 
and 10. the two glumes and the palea of the pedicelled spikelet. 

The spikes are solitary, 1 to lH inch long exserted far above the 
ill spathiform leaf-sheaths, peduncles are capillary and scab- 
ous, pedicels and joints are somewhat flattened, and have along 
h the narrow margins long, white, ascending hairs ; callus is 
rt with a ring of short white hairs. 

Ttio<*a ara tnm Unde nf cAibaJatc cpccilf> ntlH nPrllVpllpd and knlk 



glumes , The first glume is lanceolate, flat and smooth, keels sea 
with usually a deep dorsal pit, 4-nerved. The second gl 
is lanceolate, acute, as long as the first, 3-nerved. The t 
glume is small, membranous, linear-lanceolate, nerveless. 
jourth glume is the dilated base of the awn, awn is about %. i 
twisted to half its length, scabrid, the lower twisted part dark 
the upper pale. There are three stamens and two Iodic - 
Ovary has two feathery stigmas. The pedicelled spikelets have c 
two glumes and contain three stamens. The first glume is oblc 
lanceolate, 5-nerved, pitted above the middle, with . recur 
margins and scabrid keels and nerves The second glume 
lanceolate, membranous, hairy at the top, 3-nerved with n 
gins infolded; pale a is oblanceolate, thinly membranous, nerve 
and ciliated at the top, there are three stamens and two lodnules 
This is a fairly common grass occurring all over the Preside 
much liked by cattle and yields plenty of foliage if properly loo 
after. It grows on all kinds of soils, even latente 
Distribution -Throughout India. 




Andropogon pmnilns, Roxb, 

It is a tufted annual with numerous radiating branches, grow 
on all directions, bent below and erect above ; they vary in len 
from 6 inches to 18 inches, but sometimes when growing un 
favourable conditions attain the length of 2 V2 feet. The sten 
slender, green, or pale reddish in the exposed portions and f 
in parts covered by sheaths slightly flattened, smooth. 

The leaf-sheaths are smooth, compressed, distinctly keeled. ' 
ligule is a short, truncate, white, glabrous membrane. The m 
are glabrous. 

The leaf-blade is linear, finely acuminate, glabrous, but sometii 
somewhat scabnd along the nerves and with scattered long deli< 
hairs above especially when young, varying in length from 
7 inches and 1/10 to % inch in breadth. 

The inflorescence consists of paired spikes with very slen 
peduncles arising from flattened, glabrous, acuminate spatl 
varying in length from % to 1 54 inches. The spikes are spread 
and one of them always slightly longer than the other, reddisl 
pale green, J4 to I inch long; the rack is consists of five to ei 
flat joints broadened at the top and ending in a cup, densely cili 
on both the margins, but hairs on one margin are shorter than th 
on the other- Each joint bears a sessile and a pedicelled spike 



Pie 151. Andropogon pumilus. 

I. A portion of the spike to show the arrangement of the spikelets; :i the 
glume of the sessile spikelet ; 2 second glume of the sessile spikelet ; 3 and 4 third 
fourth glumes of the senile spikelet ; 5. anthers, lodicules and the ovary ; A, B am 
the three glumes of the pedicelled spikelets 

The sessile spikelet is about 3/ 16 inch with an awn 7 1*6 inch lo 
There are four glumes in the spikelet. The first glume is narrc 
linear, membranous, grooved, finely bicuspidate at the apex, w 
incurved margins and two nerves ending in tubercles below. 1 
second glume is a little longer than the first, narrow, lanceols 
. ^ fhini v coriaceous with membranous margins, 



cond glume in length, and shorter than the first glume, linear- 
nceolate, hyaline, nerveless or sometimes very obscurely 2- 
rved. The fourth glume is narrow linear, hyaline with two very 
le lobes at the apex with an awn between 7/16 inch long. Palea 
hyaline and very small. Stamens are three, ovary with two long 
Jdish feathery stigmas. Lodicules small and cuneate. Grain is 
lg and narrow. 

The pedicelled spikelets have only three glumes, and are slightly 
orter than the sessile ones, pedicel is similar to the joint. The 
st glume is ovate-lanceolate, thinly coriaceous, distinctly many- 
rved, acuminate, margins infolded and membranous. The 
ond glume is ovate-lanceolate, membranous, glabrous and 3- 
rved. The third glume is short, oblong-lanceolate, nerveless or 
ntly 2-nerved. There are three stamens. 

This grass is variable in its size. In dry soils such as laterite 
Is, it is a very small plant not exceeding 9 or 10 inches 
oss its spread. But in good soil and under favourable condi- 
ns the plant measures across 5 or 6 feet. Cattle eat the 
lss before it flowers and does not relish it so much when in flower. 

A common grass flourishing all over the Presidency. 
Distribution.— O ccurs in drier parts throughout India. 




Andropogon pertasus, Willd. 

This grass is perennial. Stems are tufted, very slender, widely 
eeping on all sides, purplish, but the flowering branches are erect 
ascending from a geniculate base, leafy at base, the nodes of 
e creeping branches rooting and bearing tufts of branches which 
larlly become independent plants at each node, the creeping 
anches vary in length from I to 3 feet and the erect ones from 
to 18 inches or more. 

The leaf-sheaths are terete or somewhat compressed, glabrous, 
metimes ciliated near the node and shorter than the internode, 
le Itgule is a tru icate membrane, slightly ciliate or not. Nodes 
' bearded. 

The leaf-blade in the prostrate branches are crowded, short 
ear-lanceolate, finely acuminate, soft, shortly hairy along the 
rves, sparsely abate near the rounded base, varying in length 
>m I to 2 inches and in breadth % to % inch; but on the 
wering branches the leaves are longer, sometimes as long as 
elve inches with bigger sheaths 



[<ic. 153 Andropogon pertusus 

A portion of a spike , 2 a pair of spike lets , a. sessile and b. pedicelled ; 
first glume ; a-2 second glume , a -3. third glunu : a-4 fourth glume and awn ; 
ovary and stamens, a 6 grain , b-i first glume of pedicelko spikelet front and 
b 2 second glume front and back , b-3 thud glume 

The inflorescence consists of three to nine, slender, flexuous, erect, 
)hsh spikes, 1 to 2 inches long alternately arranged on 
in, long, slender, smooth pedum le of about six inches ; vac his is 
der and the joints and pedicels are densely silky with long 
s. 

The s pikelets are in pairs, one sessile and one-pedicelled, both are 



and contains a complete flower and the callus is short and bea 
with long hairs. The first glyme is coriaceous, oblong-lancec 
acute, truncate or emarginate, slightly hairy, or glabrous with a < 
pit above the middle (sometimes with two or three pits also) 7- 
nerved with a few long hairs below the middle and with margin 
folded and shortly ciliate. The second glume is lanceolate-acumi 
and finely pointed at the tip and the point projecting slig 
beyond the first glume, 3-nerved or 3* to 5-nerved, membrar 
slightly hairy or glabrous, obscurely keeled. The third g 
is thin, membranous, shorter than the second glume, linear-obl 
subobtuse or acute at the tip and nerveless. The fourth g 
is the base of the awn and the awn is not twisted, bent at a 
the middle, % to % inch long ; there is no palea. Anthers are t] 
and yellow; stigmas purple. The grain is oblong-obovate, slig 
transparent. 

The pedicelled spikelets are slightly narrower than the ses 
generally not pitted (though pitted in some plants), and not aw 
and each one consists of three glumes only ; the pedicel is r 
than half as long as the sessile spikelets. Th t first glume is slig 
hairy, oblong-lanceolate, acute or obtuse, ciliate at the marg 
7-to 9-, or 13-nerved, generally without pits, but occasionally 1 
one, two or three pits; the keels are ciliolate throughout 
length. The second glume is membranous, ovate-lanceolate, ac 
with incurved margins, 5-nerved. The third glume is hya] 
linear-oblong, glabrous and thinly ciliate at the tip or not 1 
or without stamens. 

This is an excellent fodder grass and it grows quickly 
stands cutting very well. Cattle eat this grass very well. 

Distribution.— This grass is found all over India in the plain 
lower elevations of hills. 
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Andropogon sqnarrosus, L.f. 

(Veteveria zizanioides .) 

This is a densely tufted perennial grass with branching root- 
ocks and spongy aromatic roots. 

The stems are leafy, with equitant, hard, leaf-sheaths at the 
ise, smooth and polished, solid, 2 to 1 % feet high. 

The leaf-sheaths are smooth, coriaceous, glabrous, keeled and 
mpressed. The hgule is a very short membrane. 

Leaf-blades are narrowly linear, erect, strongly keeled and flat, 
uminate, glabrous both above and below, very much narrower 
an the sheath at the base, I to 2 feet by Yz to inch. 

The panicle is conical, erect with branches, fascicled, varying 
length from 4 to 12 inches. The spikes consist of both sessile 
d pedicelled spikelets, that are either grey, green, or purplish. 
The sessile spikelets are about l /e inch long, lanceolate and with a 
Drtly bearded callus. The first glume is ovate-oblong, thickly coria- 
xis, obscurely 2- to 4-nerved (occasionally 5- to 7-nerved), acute, 



Mu 154.— Andropogon squarrosus 

A portion of a branch , 2. a sessile and a pedicelled spikeiet , 3, 4, 5 and 6 ihe 
second, third and the fourth glume, respectively, of the sessile spikeiet , 7. palea of 
turth glume, 8. lodicules, stamens and the ovary, 0, io, n and 12. glumes of the 
elled spikeiet ; 13. palea of the fourth glume 

ally flat, with incurved margins and with two rows of tubercle- 
d minute prickles or mere excrescences at the sides. The second 
e is as long as the first, oblong, coriaceous, keeled, with hyaline 
ciliolate margins, 1-nerved (sometimes 3-nerved, marginal 
), and with minute prickles on the keel. The third glume is 
dly oblong, hyaline, nerveless or rarely with two obscure veins 
late at the margins and acute or acuminate. Th z fourth glume 

nrfpr than thp thirH Itnpar-nhlnncr mnrrnnatp nr ir/arr eliArflir 
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though small. Styles and stigmas short. Stamens are three wi 
yellow anthers. Stigmas are purple. 

The pedicelled spikelets are similar to the sessile ones, but a 
slightly smaller and the prickles are less prominent. The four 
glume has no mucro or awn and has three stamens. 

This grass is fairly abundant in moist situations, in themargi 
of tanks and in tankbeds in the Coromandel districts, but in oth 
inland districts it is not so common. In some places it seems 
be cultivated. This is the khus-khus grass. 

Distribution -— Throughout the plains and lower hills of Indi 
Burma and Ceylon, also said to occur in Java and Tropical Afric 



ANDKUPOGONEi® 


Andropogon asper, Heyne. 

( Chrysopogon asper, Heyne.) 

This is a tufted perennial grass. Stems are stout below with 
istichous leaves and very slender above, 2 to 3 % feet long. 

The leaf-sheaths are distichous and towards the base of the 
tem are ^ inch broad, compressed, keeled and with scattered 
ibercle-based hairs. The hgule is a short membrane fringed 
r ith close set hairs. 


\ 



Fig. 155.— Ahdropogon abper. 

Leafy shoot, a bit of the steir with f eaf-sheaths and a bit of the leaf. 

'he leaf-blades are broad, distinctly linear, acute or acuminate, 

nr cnftlir haifu nn hnth the surfaces with a 
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base are longer, and varying in length from 12 to 18 inches and ir 
breadth from % to % inch. 

The panicle is somewhat narrow, 7 to 8 inches long, branches 
are very slender, whorled, usually with only one spike consisting 
of a sessile and two pedicelled spikelets. 

The sessile spikelets are % inch long, laterally compressed, with 
a long callus villous all round, and bisexual. The first glume is 
coriaceous, linear-oblong, strongly compressed above and with a 
few stiff short bristles beneath the tip. The second glume is linear, 
oblong, coriaceous, with an awn as long as itself or shorter, keeled 
and with short stiff bristles on the keel and on the sides above the 
middle The third glume is hyaline, narrow, obtuse, shorter than 

the second, 2-nerved, ciliate. 
The fourth glume is the linear, 
hyaline, 3-nerved base of the 
awn ; the awn is 1 % to 2% 
inches and bent at about the 
middle. 

The pedicelled spikelets are 
about Yz inch, narrowly lanceo- 
late, male or neuter and with 
short rusty hairs on both the 
margins of the pedicel and a 
semi-circular tip. The first 
glume is thin, 2-toothed or not at 
the tip, awned, awn being as 
long as itself or longer, 7-nerv- 
ed, abate at the sides from 
base to tip ; the nerves are 
either equidistant or the lateral 
nerves nearer the margin The 
second glume is lanceolate- 
acuminate, not awned, 3-nerv- 
ed, margins hyaline, and 
ciholate. The third glume is 
hyaline, linear-oblong, 2-nerv- 
ed, ciliolate. The fourth glume 
is linear or linear-lanceolate, 
hyaline, nerveless or l-nerved. 

This grass grows abundant- 
ly on the sides of the Kambak- 
kam Drug, Chingleput district, 
and in Penchalkonda, Nellore 
district, and seems to be an endemic species. It is usually confined 
to the hill sides and not found in the plains. This grass is very 
closely allied to Andropogon Wightianus and it differs from it only 
in the general habit of the plant and in having bristles on the 
leafsheaths. On the whole this is a coarser and larger plant than 
A Wightianus. 

Distribution ,— Kambakkam Drug in the Chingleput district and 
Penchalkonda in Nellore district. 



h I<> 156 Andropogon aspi r 

1. Spike , 2, 3, 4 and 5. the first, second, 
third and the fourth glume, respectively, of 
the sessile spikelet , 6. the ovary, lodicules 
and stamens , 7, 8, 9 and 10. the first, second, 
third and the fourth glume, respectively, of 
the pedicelled spikelet, 11 callus of the 
spike 
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Andropogon Wightianus, Steud . 

(Ckrysopogon Wightianus , Nees.) 

This is a perennial. Stems are erect or ascending from a 
reeping root-stock, varying in height from 2 to 3 feet. 

The leaf-sheath is flattened, softly hairy or glabrous, often 
iliated near the mouth. The hgule is a fringe of very short 
airs. 

The leaf-blade is narrowly or rarely broadly linear, obtuse or 
cute and abruptly mucronate, or narrowly drawn into a point 
labrous or pubescent, margins shortly ciliate. 

The panicle is narrow, 3 to 6 inches long, peduncle smooth 
slow but thinly pubescent above, lower branches long, few m a 
horl; rachis is very slender, angular, glabrous or hairy. The 
nkes are solitary and each one consists of one sessile and two 
sdicelled spikelets. The callus is long and densely bearded 
ith brown hairs. 
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Ho. 157 — Andropogon Wightianus. t 

A spike, 2, 3, 4 and 5 the first, second, third and the fourth glume, respectively, 
ie sessile spikelet j 6. lodicules, stamens and the ovary, 7,8, 9 and 10. the first, 
nd, third and the fourth glume, respectively, of the pedicelled ipikelet. 

Sessile spikelets are bisexual, sub-cylindric about % inch long. 
?re are four glumes. The first glume is chartaceous, laterally 
ipressed, obscurely 4-nerved, glabrous below, hispid near the 
x, minutely 2-toothed or not at the apex, not awned or rarely 
h a short awn. The second glume is chartaceous, distinctly 
led, the awn being as long as the glume or longer, hispid above 
at the sides also. The third glume is hyaline, linear-oblong, 

>nrad niVota Tko fnttt'ih rrlu+Ma ic narrow mhk Kvali'**«m n — 



with an awn 2 to 3 inches long; awn is hispid below, *twiste< 
geniculate at and less hairy above the middle. Stamens are 
Styles are two and feathery. Lodicules are very small. 

Pedicelled spikelets are male or neuter, flattened, hairy, i 
glabrous. The pedicels are half as long or slightly longer thz 
sessile spikelet, truncate or semi-circular at the top, and with t 
villous hairs along the margin. There are four glumes . The 
glume is about H inch, ciliate, along the inflexed margin, 7-ne 
awned ; aim equal to or longer than the glume. The second , 
is as long as the first, shortly awned or acuminate, 3-nerved, ci 
The third glume is hyaline, oblong, 2-nerved, sparsely ciliate. 
fourth glume is narrow, ciliate, nerveless or rarely 1-nerved, 
or bifid at the top. Anthers three or more. 

This grass grows on the plains as well as on the hills, 
very closely allied to Andropogon asper , Heyne , and it is 
difficult to distinguish them. Andropogon Wighttanus is s 
what smaller compared with Andropogon asper , and the tube 
based bristles on the leaf-sheaths, so characteristic of A aspi 
absent. 

Distribution — Madras, Chingleput district, Kodaikanal 
the Nilgins 
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Andropogon monticola, Scktdt. 

( Chrysopogon monticola .) 

This is a perennial grass. 

The stems are usually slender, densely tufted, erect, simple, or 
branched, leafy especially at the base, varying in height from I to 
3 feet. 

The leaf-sheaths are sparsely hairy or glabrous, the lower some- 
what compressed and the upper terete. The tigule is a short, 
ciliated membrane. The nodes are glabrous 

The leaf-blade is narrow, linear, acute, rigid, flat, glaucous, 
smooth or scaberulous, with margins scabrid and ciliated with 
tubercle-based hairs especially towards the base, and varying in 
length from 2 to 15 inches. 

The inflorescence is an open panicle, ovate or oblong, varying 
in length from 2 to 5 inches; the rachts is slender, smooth or 
scaberulous, the branches are capillarv, whorled and spreading, 
tip oblique, bearded and bearing a single sessile and two pedi- 
cellate spikelets. 



Hig. 158.— Andropogon monticola 

1. Sessile and pedicellate spikelets ; ?, 3, 4 and 5. the first, second, third and the 
fourth glume, respectively, of the sessile spikelet , 6. a.ithers, ovary and lodicules } A.r, 
A-2, A-3 and A-4 the glumes of the pedirelled spikelet , A>5 lodicules of the pedicelled 
spikelet. * 

The seistle spikelets are bisexual about % inch or less, with a 
long callus bearded on one side with long rusty hairs. There are 
four glumes in the spikelet. The first glume is chartaceous, linear, 
:omplicate, 2-toolhed at the tip and with short bristles towards the 
ipex, 4-veined. The second glume is chartaceous, ovate-lanceolate, 
nuch broader than the first, ciliate with long rufous bristles on the 
ceel, shortly toothed at the apex with an awn about l /z of an inch 
md with broadly hyaline margins. The third glume is hyaline, 
larrow-oblong, ciliate and obtuse. The fourth glume is narrow, 
blong, hyaline with an awn nearly an inch long. There are 



three stamens and two lodicules. The stigmas are long 
feathery. 

The pedtcelled spikelets are as long as the sessile and 
pedicels are flattened and with long rufous hairs on both 
margins. There are four glumes. The first glume is lancec 
acute and awned between two teeth, 7-nerved and scaberu 
The second glume is lanceolate, acuminate, with thinly ci 
hyaline margins, 3-nerved. The third glume is shorter than 
second, narrow, hyaline, ciliate at the margins, 2-nerved. 
fourth glume also is small, hyaline, ciliate, and I-nerved. T 
are three stamens and two lodicules. 

This grass is found growing all over the Presidency on 
plains and even on low hills. It grows into a tall plant in 
soils and remains stunted in poor, dry and rocky soils. Cattle 
this grass. 

Distribution.-- Throughout India and Ceylon and in Africa. 



Andropogon caricosus, L 

This is a perennial grass more or less tufted in habit and 
>sely allied to Andropogon annulatus , Forsk. 

Stems are erect or decumbent below or ascending from a 
>eping base, rooting at the nodes, smooth, glabrous and much 
mched, varying in height, from I to 2 feet ; branches are short, 
nder and sometimes even capillary, with nodes bearded or not 
branches ending in solitary spikes, and completely glabrous 
ten they end in binate spikes. 

The leaf-sheaths are glabrous, rather compressed, striate, shorter 
in the internodes. Ligule is membranous, short, very finely 
olate or not. 

The leaf-blade is linear, finely acuminate, sparsely hairy, 
netimes with tubercle-based hairs, becoming glabrous when old 
h scaberulous margins 2 to 8 inches by x xo to Y6 inch, base 
nded mostly with a few long hairs. 



l 1 lu. 159 \n<lrojH,jri»ji ui uni 

and 2 Front and back view ot a bit ol spike , $. «i •simile ami a pednelled 
et , 4,5 and 6. the fust, second and the third glume, respectively, of the sessile 
et , 7. awn representing the fourth glume , & s.amens, lodicules and the ovary ; 
first glume of the pedicelled *pikclu 

he spikes are cither binate or solitary varying in length from I 
inches, joints and pedicels about Ys as long as the sessile 
;lets, slightly angular or flat, ciliate along one side with white 
, ; peduncle is slender, pale or purple, pubescent or glabrous 
below the spike. 

he s pikelets are about % inch, imbricate, a sessile and a stalked 
from the top of each joint, greenish or purple. The sessile 
1 et contains a bisexual flower and consists of four glumes. The 
s is short, and shortly hairy below. The first glume is somc- 
chartaceous, obovate-oblong, obtuse or truncate, 7“ to II- 
:d. margin slightly folded, keel shortly rigidly ciliate towards ' 
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below the middle. The second glume is chartaceous, ovate-lane 
late, acute, equal to or slightly longer than the first glume $ 
narrower, 3-nerved, margin infolded, thinly shortly cihate, dorsa 
glabrous, shining. The third glume is hyaline, ovate-oblong, aci 
nerveless, margins sparsely ciliate or not. The fourth glume is 
base of the awn, % to I inch, scaberulous Stamens are three w 
yellow or purple tinged anthers, ovary oblong with two featffi 
stigmas . Lodtcules are two, cuneate 

The pedicclled spikelets are either male or neuter and consist 
four glumes . The first glume is chartaceous, obovate-oblong, obti 
many-nerved (thirteen or more) thinly ciliate With long ha 
and with a few rigid short hairs towards the apex ; margins 
slightly infolded, dorsally sparsely hairy without The second gh 
is membranous, ovate-lanceolate, acute, 3-nerved (occasiona 
4-nerved), margins are thinly ciliate and infolded. The ih 
glume is hyaline, nerveless and ciliate The fourth glume 
hyaline, nerveless, linear and oblong, glabrous, small, the apex 
narrowed and deeply bifid. There are three stamens and t 
lodtcules. 

This is a common grass flourishing on the bunds of pad 
fields and in sheltered places where there is sufficient moisti 
in the soil. But this is less common than A annulatus , Forsk. 
black cotton soil at Bantanahal in Bellary district it grows t< 
height of 4 or 5 feet 

Distribution . — Plains and low hills throughout India andCeyl 




204 South Indian 

Andropogon aonalatns, For&k. 

This is a densely tufted perennial grass. 

The main stem is underground, rhizonuferous, and covered > 
scale leaves; branches are many arising in tufts, leafy, proc 
bent at base and afterwards geniculately ascending and endin 
inflor#scence, occasionally rooting at the nodes and varying 
length from 2 to 3 feet. The internodes vary from 1% to 4 inc 
pale or purplish, slightly flattened, smooth and glabrous. 

The leaf-sheath is terete, glabrous, shining, green or purp 
closed, with margins where separate ciliated and profusely s 
the tip especially the outer or both. The Itgulc is membrai 
truncate, glabrous, about i/t6 inch in height. Nodes are pu 
and softly villous. 



1 u. 161 — Aiiilni]i«jj>on annulat iis 

I front an<l back \ lews of a portion of the spike, 2. a sessile and a pedic 
spikelet , 3, 4, 5 and 6 the first, second, third and the fourth glume, respective! 
the sessile spikelet 7 the o\ar\ , stamens and lodicules ; 8,9 and 10 the glum< 
the pedicel led spikelet 

The leaf-blade is linear-lanceolate, acuminate, scabrid, spar 
hairy, becoming glabrous except at the base and with tuber 
based hairs on the upper surface. 

The spikes v arv in number from two to nine, erect or sligl 
spreading, subdigitately fascicled, pale when young and pinkis 
brown when old, varying in length from I to 2^ inches. The s 
of the whole inflorescence is long, slender, smooth and glabr 
The pedunele of the spikes is from l /& to 1/6 of an inch long, t 
slender, glabrous with swollen bases and with a ring of bain 
the node. Joints of the rachis and the pedicels are slightly flattei 
ciliated along the narrow edges; the pedteels of the stal 
— :i, A i A + s K a if ac | nncr the sessile soikelets. The spike 



The sessile spikelet is as long as the stalked or a little less, wfth 
hick callus, shortly bearded at the base or sometimes glabrous 
i consists of four g/ww™. The first glume is elliptic-oblong or 
ong, obtuse or truncate, irregularly 2- or 3-toothed, 5- to 9-nerved, 
irsely villous with long hairs and margins slightly infolded, 
e second glume is smaller than the first glume, acute, mem- 
tnous, 3-nerved and keeled, the margins are ciliate and infolded, 
e third glume is hyaline, linear, acute, or obtuse, nerveless 
irsely hairy at the tip, very much shorter than the second 
me. The fourth glume is an awn with a linear hyaline base, 
ct, about an inch long. Stamens are three, ovary is oblong 
h two feathery, dark purple stigmas Lodiatles are two, 
leate, 

The pedicelled s pikelets are male and consist ot only three glumes, 
e first glume i* elliptic, oblong, irregularly obtuse, about li- 
ved, margins slightly infolded with long pdose hairs through- 
, more along the margin. The second glume is a little smaller, 
erved, sparsely hairy only along the marginal nerves, folded 
rards, and slightly keeled. The third glume is shorter than the 
ond, hyaline, nerveless, narrow-lanceolate, acute; stamens are 
ee, with green anthers, purple-dotted. Loduitles are two, broad 
1 cuneate. 

This grass is found flourishing all over India and grows in 
tivated fields and gardens and likes sheltered places. This 
Ids a considerable amount of fodder and stands cutting well 

Distribution - Throughout India in the hills and the plains 





Andropogon conforms, L 

( Heteropogon ion tort us , Beauv ) 

"his is a tufted perennial. 

"he stems are erect or slightly decumbent below, slender, 
er compressed towards the base, leafy at the base, simple or 
iched, densely tufted and varying in length from I to 3 or 4 



ic. 163, Andropogon coniortus 

Lower pair of sessile and pedicelled spikelets , 2 upper pair of sessile and 
jJled spikelets , 3,4, 5 and 6. the first, second, third and the fourth glume, respect- 
of pedicelled spikelets , 7, 8, 9 and 10 the first, second, third ami the fourth glume, 
tiveiy, of the sessile spikUtt , 1 r ovary 

'he leaf-sheath is smooth or sparsely hairy, compressed and 
tly auricled or not at the mouth. The h^ule is short, truncate 
ciliolate. 

he leaf-blades are linear, acute or abruptly acuminate, flat, 
!, sparingly ctliate above, with tubercle-based hairs towards 
>ase, scaberulous throughout, and 2 to 12 inches long or more, 
to 1/5 inch broad. 

he inflorescence consists of a solitary spike with closely 
icating spikelets. 

he spikelets are all on one side, and the lower two to six j&airs of 
:elled and sessile spikelets are all males. The sessi' 4 spikelets 

thp fi»w lower which are male 



and awnless, l A inch long. The callus is long, acute, bearded w 
rpddish-brown hairs. There are four glumes in the spikelet. 1 
first glume is narrow, linear-oblong, truncate or rounded, somewl 
brown, many-nerved, hispid, with incurved margins and membn 
ous tip. The second glume is linear, obtuse, coriaceous, dark-brov 
hispidulous, 3-nerved with incurved margins. The third glume 
oblong, hyaline, thin, nerveless, short and truncate. The foUi 
glume is reduced to an awn, 3 inches or more in length. The ovi 
is linear with two long stigmas . 

The pedicellcd s pikelets are somewhat longer than the sess 
l /? to Vi inch, with very short pedicels. The first glume is lance 
late, obliquely twisted, hispid at the back with long bulbous-bas 
hairs, margins more or less unequally winged. The second glu< 
is oblong lanceolate, acuminate, 5-nerved, thinly ciliate wi 
hyaline margins. The thtrd glume is oblong, hyaline, i-nerved ai 
ciliate. The fourth glume is obovate-obiong or oblong, hyalir 
ciliate, nerveless. There are three stamens. 

This grass though coarse forms very good hay if cut before 
flowers. The only objection against this grass is the presence 
the troublesome awns which get twisted together like the stran 
of a rope. This is the spear grass of the Anglo-Indians. It gro\ 
all over the Presidency and is a troublesome weed when in flowi 

Distribution . — All over the Presidency and India. Common 
all tiopical countries. 



Andropogon Schoenanthns, L. Var caesius. 

( Cymbopogon c<esius, Stapf.) 

'his it» a perennial grabs with stout or slender, erect stems 
g from a woody base, leafy upward, simple or branched. 

'he lea/sheath is smooth and glabrous. The ligitle is an oblong- 
e membrane. Mode. s are glabrous. 

'he leaf-blade is long, narrow or broad, narrowly linear- 
eolate, finely acuminate, glaucous especially beneath, thinly 
LCeous, glabrous on both the surfaces, base rounded or cordate 
amplexicaul, 6 to 10 inches by My to \\ 3 inch. 

'he panicle is elongate, leafy, narrow, dense or interrupted, 
:>ound or decompound, I to 2 feet long , bracts are lanceolate, 
hiform, finely acuminate, glabrous varying in length from I to 
nches, and with hyaline margins ; the proper bracts are as long 
e spikes or longer 



In 164. \iulion»>gon s< hui n 11 ilitjs 

A sessile md two j >c* i icel I c il s|Jikelets 2 , 3 ^ .m the Just, sc« ond, ibinl 

ourth glume of the sessile spikelet icspectiu l\ ov-m 7, Js .md 9 the 

. ot the pidireikd spikeiets in ord< 1 


he spikes are unequal, M to ¥3 inch long, one 3- to 4-jomted and 
►ther 4- to 6-jointed, the joints and pedicels arc narrowly 
te, half as long as the sessile spikeiets, tips dilated and 
ed, margins villously ciliate, with long hairs 
iie spikeiets are binate, one sessile and the other pcdicelled 

he sessile spikcleLs in the upper part of the spike are bisexual, 
olate, Ye inch long and those in the lower part of the spike 
shorter, obtuse, male. The callus is short and bearded. 
2 arc four glumes The first glume is ovate or obovatc-oblong, 
Ily flat or nearly so, with a deep narrow-longitudinal median 
iv usually below the middle and answering to a ridge on the 
al face, obtuse or 2-toothed at the apex, margined above the 
u „ hvaiino narrow finelv denticulate wing, 2-nerved 
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chartaceous and the keel with a serrulate wing above the mid 
The third glume is linear oblong, hyaline, obtuse, ciliate, nervel 
The fourth glume is the narrowly winged 2-lobed base of the a^ 
lobes are lanceolate erect and palea of the fourth glume is min 
Lodicules are cuneate. Stamens are three. 

The pedtcelled spikelets are oblong-lanceolate, acute or obti 
glabrous and male. There are three glumes. The first glutm 
glabrous or rarelv puberulous, margins incurved, obtuse, 9- to 
nerved. The second glume is ovate, acute, 3-nerved. The U 
glume is oblong or linear-oblong, hyaline, apex rounded, ciliate 1 
faintly 2-nerved. 

This grass grows all over the Presidency in open drv situati 
and is very widely distributed. 

Distribution .— Throughout India —westward to tropical Afric 



2g. Anthistiria, L. /. 

( Thcmeda , Forsk.j 

hese are tall grasses, annual or perennial. Leaves are usually 
and narrow. The inflorescence consists of racemes or pani- 
of fascicled spikes in the axils of spathiform bracts. The 
‘lets vary in number from six to eleven in a cluster, the four 
st being male or neuter, and forming an involucre with whorled 
perposed pairs round either i-sessile bisexual spikelet with 
pedicelled spikelets or two superposed bisexual the lower 
one pedicelled, *the upper with two. 

tie involucral spikelets are male or neuter, the largest, and con- 
f three glumes The first glume is oblong, lanceolate, dorsally 
ned, many-nerved, margins narrowly incurved and keels 
wly winged. The second glume is membranous, lanceolate, 

, 3-nerved, with cilia te margins. The third glume is hyaline, 
er than the second, i-nerved or this glume may be absent, 
»ns have large anthers. The pedicelled spikelets are similar to 
tvolucral in every respect but smaller, male or neuter, but the 
dume is not winged on the keels. The bisexual (or female) 
lets are smaller than the involucrant spikelets, linear-oblong, 
rete, obtuse with a rigidly bearded callus. There are four 
?s in the spikelet. The fiist glume is terete, or dorsally coin- 
ed or channelled, coriaceous and at length hardened, margins 
/ed, dark brown to almost black when old. The second glume 
ong as the first, linear, dorsally chartaceous, with broadly m- 
d membranous margins, 3-nerved The third glume is very 
, hyaline, I-nerved, epaleate. The fourth glume is the flat- 
base of the awn, epaleate. The lodicules are two, cuneate. 
?rs are rather small. Styles are laterally or terminally 
ed. Grain is narrow, obovoid, biconvex, with two grooves on 
iterior side and with a long embryo. 



Antbistiria tremnla, Nees. 

This is an annual or perennial. Stems are stout or sl< 
erect or ascending from a creeping root-stock, simple or brar 
I to 4 feet. 

The leaf-sheath is smooth, compressed. The hgule is a n, 
membrane 

The leaf-blade is linear-lanceolate, rigid, erect, acuminate \ 
setaceous tip, nearly smooth, varying in length from 6 to 20 i 
and in breadth from % to % inch. 

The inflorescence is an elongate panicle, l to 2 feet long, co 
ing of rather distant fascicles of spikes and bracts on capi 
flexuous peduncles ; the spikes are sub-flabelliform or sub-glc 
Vz to I Vi inches broad, sometimes reduced to a few spikelets 
bracts; the outer bracts are longer than the fascicles l t< 
inches long, glabrous or hairy with ordinary or tubercle-based 1 
proper bracts are lanceolate, acute, compressed, glabrous or 
with membranous margins 



In. icn; — Anthisiina tiemula 

I. 1 asen Its of thru spikes with the outer lua< ts md propu bracts, 2 
without its projxr bract, 3 tlu pediceiled and the bisexual spikelets witho 
invoUicral spikelets , 4. the hist glume ol the involucre I spikplet with on< wing 
4 a the first glume • the mvol tcral spikelet with wings to both the keels , 5 and 
second and the third glume of the involucre! spikelet 7, 8 and 0 the glumes 
bisexual spikelet, 10, II, 12 and 13. glumes of the bisexual spikelet , 14 ovar\ 

The tnvohural spikelets are the longest, in contiguous superp 
pairs, about % inch long, and the rachis of the spike is prod 
beyond these spikelets There aie three glumes. The first glu 
linear-lanceolate, acute, covered with long often tubercle-b 
hairs, many-nerved, margins narrowly incurved, and with na 
wings, on both the keels in one of each of the pairs of spikelets 
on one keel only in the other ot each of these pairs. The .m 
glume is oblong-lanceolate, acute, margins thin and membrai 
inflexed, ciliate above the middle, 3-nerved. The third glume 
long as the second, hyaline, very narrowly linear, 1-nei 
Stamens are three and the lodieules are cuneate 



The bisexual or ( female) \ptkelets are linear-oblong, obtuse, and 
he callus with reddish hairs. The first glume is scabrid, deeply 
hannelled at the back, nerveless, narrowly truncate at the tip, and 
ispid near the apex. The second glume is as long as the first, 
near, hyaline, 3-nerved, chartaceous at the back with the sides 
lembranous and incurved. The third glume is small, hyaline, I- 
erved and epaleate The fourth glume is the narrowed base of the 
wn which is l / 2 inch long. 

This grass is very common in marshes and in wet low-lying 
laces on the hills and occurs also in the plains in Malabar and 
outh Kanura 

Distribution ^ The Deccan Peninsula, from the Konkan and 
ent r ul Provinces southward, and Ceylon 



30. Iseilema, Hack . 

These grasses are either annual or perennial, with slender fre 
branching stems. The inflorescence is a panicle consisting 
groups of dissimilar spikelets with compressed, boat-shaped spatl 
on peduncles. Spikelets are of two kinds, sessile and pedicell 
Each peduncle bears 4-pedicelled male or neuter spikelets in 
regular whorl forming an involucel around I or 2 sessile bisexi 
spikelets and 2-or 3-pedicelIed male spikelets. Involucral spikel 
have 3 or 2 glumes, the first two glumes are somewhat similar, t 
first 3- to 5-nerved and the second 3-nerved, the third glume is c 
nerved and hyaline. Lodicules are cuneatc and retuse. Anthi 
yellow dotted or tinged violet. Pedicel led spikelets inside the 1 
volucral similar to those of the involucral Sessile spikelets : 
bisexual or sometimes female, 4-glumed and awned. 


KEY TO THE SPECIES. 

Panicle slender, lax ; involucral spikeiets 
Vb inch ; pedicel slender, terete I I laxum 

Panicle crowded, leafy ; involucral spike- 
lets % inch or more, very strongly 
nerved ; pedicel harder, firmer and flat- 
tened 2 I. anthephorc 

des 




Iseilema laxum, Hack, 

It is a tufted perennial grass with a stout, short, creeping r 
stock. Stems are slender, branched, ascending, 6 to 24 inc 
long. 

The leaf -.sheaths are somewhat loose, glabrous The hguh 
a shortly ciliate membrane 

The leaf-blade i» linear, obtuse, glabrous and ciliate near 
base, 2 to 6 inches long. The leaf-blades in the upper portions 
the branches are smaller. 

The inflorescence is a narrow long panicle bearing clusters 
spikelets with spathes on slender peduncles, the outer spathes 




1 it. 107. — JsexciiM laxuui 

* 

1 A cluster uf spikelets* with spathes 2 a clusici consisting of tlu liivoluc 
spikelcfs and three innu spikeiets , 3 the inner spikelets consisting of one ses' 
female or bi&enual and 2-}»ecliccllcd male spikelets, 4, and 6 the first, second a 
the third glume, respectively, of the invoiucral spike lei 


narrow-lanceolate, glabrous or with a lew hairs near the margi 
% to I inch long; inner spathes arc lanceolate, smaller with mer 
branous margins. Each cluster consists of an involucel of 
pedicelled spikelets forming a true whorl around 2 pedicellcd ar 
I sessile spikelets or 3 pedicelled and 2 sessile spikelets. T 1 
invoiucral spikelets are male, oblong-lanceolate, acute, with sho 
flattened pedicels, bearded at the base, and have three glume 
The first glume is oblong-lanceolate, acute, 5- to /-nerved ar 
ciliate. The second glume is oblong-lanceolate, acuminate, equal < 
slightly shorter than the first, glabrous, 3-nerved and with infolde 
margins. The third glume is hyaline, linear, short, irregularl 
toothed at the apex. The inner pedicelled spikelets are similar 1 
the invoiucral spikelets, but the third glume is very narrow, linea 
Th* senile snikelets are female, rarely bisexual, narrowly lance< 



tly 5-nerved, with a few long hairs or glabrous, and with 
gins scaberulous towards the tip to about one-third the length 
le glume. The second glume is lanceolate, acuminate, glabrous, 
chartaceous, 3-nerved. The third glume is hyaline, nerveless. 

: irregularly cut, short ; sometimes this glume is wanting. The 
} h glume is a very slender awn of about % inch. 



hie.. 16S — lseiiema laxum 

Inner spikeiets coiv-istmg of 2 pcdu tiled male <ind two female or bisexual spikeiets ; 
and 5 the first, second, thud and the fourth glume, respectively, of the sessile 
*ts ; 6 ovar> , 7, 8 and 9 the first, second and the third glume, respectively, of 
ner pedicelled spikelet 

his is a widely spread common grass growing in somewhat 
t situations. This is the w’ell-known Chengali gaddi of the 
gu districts. 

istrtbation - All over Madras and Bombay presidencies. 




Iseilema anthephoroides, Hack. 

his is a perennial grass closely resembling Iseilema laxum in 
abit, but shorter, stouter and branching more freely. The leaf 
nilar to that of I. laxum in all its parts. 

he pedtcelled spikelets of the involuoei have tirmer, harder, 
er and broader pedicels, thickly bearded and consist of two 
les only. The first glume is very strongly 5-nerved, coriaceous, 
ig-lanceolate ; with scaberulous infolded margins, with long 
The second glume is lanceolate 1 , thin, 3-nerved, glabrous. 



I'K, 170 Iseilema mthephoroidcs 

i cluster of smkelels wjth spathes, 2 the mvolucral and the inner spike. lets , ]. the 
pikelets, 4 and 5 ihe flumes of the imolucral spikelets , 6, 7, 8 and 9 the lour 
, respective I \ of the sessile spike'et , 10 ovm , tt md 12 glumes of the inner 
led spikelets 

inner pedtcelled spikelets are similar to the pedicelled 
lets of the involucel. The sessile spikelet has four glumes. 

I rst glume is elliptic-lanceolate, apex drawn into a long narrow 
ending in two teeth or truncate, sparsely ciliate at the margins 
the middle, faintly 3-nerved. The second glume is shorter 
he first, lanceolate, drawn out into an acuminate point at the 
hairy at the back The third glume is hyaline, short, oblong, 
broad and irregularly toothed, nerveless. The fourth glume 
iwn. 

us is very common in the Deccan districts and grows on all 

of soils. This is a good fodder grass. 

dr ibut ion . -- Very common in the Ceded districts and Nellore. 



CHAPTER IX. 


Series II -Poaee®. 


TRIBES V AND VI-AGROSTIDE^ AND CHLORIDES 

The tribe Agrostideae is a very small one. It is representet 
South India only by a few genera. The spikelets are usuall) 
flowered and the rachilla is jointed at the base just above the em 
glumes and it is not produced beyond the flowering glume Th 
are only three glumes in the spikelet. 

Sub. Tribe I. Stipe®.- The spikelets are narrow and lo 
panicles and the flowering glumes are rigid or hard, and awned 

The third glume is narrow, long, awn 3-fid 31. Aristi 

Sub. Tribe 2. Euagroste® — The spikelets are very small, 
open or contracted panicles. 

The third glume is thin and membianous, awnless. 32. Sport 

bol 

Chloride® is also a small tribe with about ten genera, most 
them being very common in Southern India. The spikelets 
unilaterally biseriate on the rachis which is not jointed at 
base. There are one or more flowers in the spikelet, all or only 1 
lowest being bisexual. The rachilla is jointed just above 
empty glumes and it is produced or not beyond the flowen 
glumes. The inflorescence consists of spikes, or spiciform racem 
solitary or digitate, and in some it is paniculate. 


Rachilla produced beyond the flowering glume. 
Spikes usually solitary, 

Spikelets I- to 2-flowered, pedicelled and i 
in deciduous clusters, awned I 

Spikelets I- to 2-flowered, not clustered ( 
awned. I 


33 Gracilea. 

34 Enteropog< 


Spikes or spiciform racemes digitate or whorled. 

Spikelets 1-flowered and with three \ , Cvnodon 
glumes, awnless j ^ 

Rachilla not produced beyond the flowering glumes. 
Spikelets 2- or more-flowered, glumes] 
five or more, awned, upper flowers J 36. Chlons 
imperfect. J 

Spikelets 3~to 6-flowered, densely crow -1 ? E j 
ded, awnless. j ' 

Spikes or spiciform spikes racemed,] 
spikeiets?-to3-flowered, 4- to 5-glumed, V 38. Dinebra. 
awned. J 

Spikes panicled, filiform, spikelets very] 
minute one- or more-flowered, glumes > 39. i-eptochloa 
awnless. J 



31. Aristida, L. 

Thefce are tufted, annual or perennial grasses. Spikelets are 
icled, i-flowered, laterally compressed, with the rachilla 
ted above the empty glumes, 3-gIumed. The first and the 
>nd glumes are narrow, keeled, i-nerved, awned or not and 
iistent. The third glume is very narrow, cylindric, coriaceous, 
solute, acuminate, 3-nerved, tip produced into a long 3-partite, 
ed or hairy awn twisted below the branches, with a minute 
;a which is convolute round the ovary. Lodicules are two, 
ar or oblong-iineur and hyaline. Stamens are three. Styles 
distinct. Grain is long, narrow and cylindrical. 


KEY TO THE SPECIES. 


n tripartite from the base and not articulate with the top of 
he glume, persistent and glabrous. 

Annual. 

Glumes I and II not awned. 

Awn without an v column and branched) 1. A. Adscensci- 
from the base. / on is. 

Awn with a short column and with I * , 

shorter branches. / 4 ' A ' mutab,lls - 


Perennial. 

Panicle cylindric, glumes I and II) * 
awned ; callus with white silky hairs, f 2 ' ' setacea 


Panicle effuse, glumes I and II awned 
or not ; callus naked. 


3. A. Hystrix. 


n with a long column, tripartite at the top. 

Annual ; panicle lax, narrow ; glumes II j funiculata. 
and II awned. / ** 




Aristida Adscenscionis, L. 

This grass is usually an annual becoming a perennial under 
curable conditions. Stems are slender, sometimes even filiform, 
‘t, or ascending, simple or branched, varying in length from 9 
les to 3 feet. 

The leaf-sheath is glabrous, thinly striate The hgule is a row of 
short hairs. Node* are glabrous 

The leaf-blade is narrow, linear, tapering to a fine point, convolute 
ud, scabrid above and smooth below, with a minutely serrate, 
r narrow, hyaline margin, i to to inches long and i ; 1 2 inch 
id 

The inflorescence is a lax, narrow, subset und panicle, varying in 
jth from 3 to 12 inches, and with a slender glabrous peduncle ; 
main rachis is filiform and glabrous ; branches are either solitary 
mate, unequal; branched either from the middle or the base; 
cels are short and capillary 



f 4 K. 172— Aristida Adscenscionis 

A spikdt t , 2 first and second giumes , 3 jmIc.i 4 lodicnles stamens and ovary , 

5 third glume with awns , 6 . grain 

The sptkelels are narrow, erect, green, ot casionally also purplish, 

0 inch long exclusive of the awn There are three glumes, 
first glume is linear-lam eolatc, acute, membranous, l-nerved 

1 a scaberulous keel, i'ih to 3/ 16 inch long. The second glume 
longer than the first, linear-lanceolate, acute, occasionally 
othed and apiculate, i-veined about U inch long and with a 
oth keel. The third glume is as long as the second or slightly 
f er, laterally compressed, 3-nerved, smooth but scaberulous 
ig the keel, awned ; there are three scabrid awns, varying m 
jth from Vz to % inch, continuous with the glume without a 
imn, not jointed, and the middle awn is longer than the lateral 
3; the callus is long, pointed and villous. There is a minute 
a. Lodicules are two, similar to the palea in size, linear oblong. 
hers are yellow dotted with purple. * The ovary is ob long linear 
1 two white feathery stigmas. 
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SOUTH INDIAN isKAZtotte 


This when young is eaten by cattle, but they do not like 
when in flower. 

Distribution . —Occurs all over the Presidency in the plains a- 
the low hills. 



Arfstida setacea, Retz. 

This is a tall coarse perennial grass with hard, smooth and 
shed, stout, erect simple or branched stems, 3 to 4 feet. Roots 
stout and wiry. 

The leaf -sheath is glabrous, cylindrical The ligule is a row of 
t hairs. The nodes are glabrous. 

The leaf-blade is linear, coriaceous, convolute, glabrous, strongly 
ed, 6 to 12 inches long. 

'he inflorescence is a contracted panicle varying from 6 to 18 
es with short, erect or subsecund branches. 



Pit, 173,- Anslida setacea 

spikelet ; 2 and 3 the first and the second glume , 4. the lower portion of the 
third glume, anther, ovary and the lodicules , 5 pa'ea of the third glume. 

e spikelets vary from Vi to % inch excluding the awn. 
are three glumes. The first glume is about % inch long, 
date-linear, narrowed into a short awn. The second glume is 
than the first, i-nerved and minutely 2-toothed or notched 
base of the awn. The third glume is % inch long, 3- 
1, nearly smooth. The callus of the third glume is long, 
y silkily hairy with three awns not jointed at the base 
he glume ; awns about I inch or more. Lodicules are ovate- 
late, fairly large. Grain is narrow, cylindrical, 
is grass grows in open dry situations in many parts of the 
ency. 

tribution.—All over India. 
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SOUTH INDIAN GRASSES 


Aristida Hystrix, Linn, f. 

This is a diffuse perennial grass with a creeping rootstc 
with fairly stout sometimes proliferous freely branching ster 
branches are stiff, erect, inclined or prostrate, varying in len 
from 6 inches to 2 feet. 

The leaf-shcath is glabrous and cyhndric. The hgule is a ric 
of close-set hairs. Nodes are glabrous. 

The leaf -blades are quite flat, narrowly lanceolate-linear v< 
finely acuminate, glabrous on both the surfaces but with tufts 
hairs on both sides at the base where the blade joins the shea 
prominently nerved; margin is even and without any hyali 
border, the blade varies in length from 2 to 9 inches. 

The inflorescence is an effuse panicle, as long as broad, varyi 

m length from 4 to 10 inches; t 
main rachis is stout, finely seabr 
with stiff slender, horizontal 
spreading or reclining branch 
that arise in pairs from the nod< 
the branches have swollen bas 
at the nodes and they are cover* 
by long hairs. 

The spikelcts are ^ inch loi 
excluding the awn. There a 
three glumes. The first glume 
chartaceous, lanceolate, acumina 
and terminating in an aw 
I-nerved, % to % inch includin 
the awn, with the keel very finel 
scabrous. The second glume 1 
longer than the first, chartaceou 
lanceolate, terminating in an awr 
}/ 2 to 34 inch long including th 
awn, with a smooth keel. Th 
callus of the third glume is shori 
pointed and villous. The thir 
glume is chartaceous finely scabrn 
H to H inch long excluding 
the awn, 3-nerved, 3-lobed at thi 
apex and the lobes becoming 
awns; awn s are I inch long, th< 
middle one being a little longer 
The outer margin of the glume u 
broader than the inner margin anc 
is rounded at the apex at the base of the awn. There are throe 
stamens and the anthers are pale or purplish. The style branches 
are purplish. The loduules are % inch long obliquely lanceolate. 

This grass is fairly common in all open dry situations 
throughout this Presidency. 

Distribution . — Deccan Peninsula and Ceylon. 



Mu. 174 — Aristida Hystrix 

I. A spikelet ; 2, 3 and 4 the first, 
second and the third glume, respective!) ; 
4a the third glume and its awns ; $ 
palea of the third glume, 6 lodicules, 
anthers and the ovan 




Aristide motabilis, 7 tin. & Rup . 

This is a small tufted annual grass with simple or brancf 
slender stems spreading at the base, and sometimes geniculate 
ascending and rooting at the lower nodes, 6 to 12 inches Ioi 
The nodes have dark purple rings when dry. 

The leaf-sheath is glabrous, with membranous margins and-lo 
hairs at the mouth. The ligule is a row of short dense hairs. 

The leaf-blade is slender, convolute, rigid, curved, and the t 
ending in a sharp point, I to 3 inches long. 

The inflorescence is a narrow panicle, cyiindric, with she 
crowded branches, some of them remote lower down, peduncle 
smooth, and rachis smooth or scaberulous ; branches and pedict 
are scaberulous 

The sptkelch are shortly pedicellate, pale-green about % in< 
lon«»- exclusive of the awn. There are three glumes. The fit 


1 



tlG. 176 -Anstida mutabihs. 

A spikclet , 2, 3 and 4 the hrst, second and the third glume, respectively ; 5. grain. 



glume is membranous, oblong-lanceolate, shortly awned, I-nerved, 
keeled and scaberulous on the keel and the sides. The second 
glume is narrower and longer than the first, shortly awned I- 
nerved, 2-toothed, obscurely scaberulouc and encircling the third 
glume. The third glume is narrow, convolute, scaberulous, 3-nerved 
awned with a shortly bearded callus, the awn is three branched 
articulate to the short column at the base about % inch long 
with the middle branch slightly longer than the other two; palea 
is minute. Lodicules are two and narrow. The grain is narrow 
as long as the glume and grooved. 

This resembles in general habit and appearance Aristida 
Adscenscioms , but it is not so widely distributed. So far this has 
been noticed onlv in Tinnevellv and Nellore districts. 



Aristida funiculata, Trin. & Hup . 

This is a slender annual grass with geniculately ascending 
ems, radiating on all sides. The stems vary in length from 10 
► 20 inches. 

The leaf-sheath is glabrous and cylindrical. The hgule is a 
lort membrane ciliate at the margin, or a close set fringe of 
airs. 


The leaf-blade is flat or convolute, narrowly linear-acuminate, 
ith long scattered hairs on the upper surface and tufts of long 
lirs at the mouth, and varying in length from 2 to 6 inches and in 
‘eadth from 1/20 to 1/1 2 inch. 


The inflorescence is a narrow, lax panicle with short, erect, 



blG. 177. - Aristida fumculati 

A spike Ju , 2, 3 and 4. the hrst, 
nd and tbe third glume, respectivc- 
5 a portion of the column at the 
and the basal portions of the awns, 
le ovary, lodiculesand the stamens ; 
ilea of the third glume 


capillary branches. The spike- 
lets vary in length (rom l /2 to 
% inch. 

There are three glumes. The 
first glume is linear-lanceolate, 
acute and terminating in an awn, 
l-nerved and varying in length 
from Y\ to V% inch. The second 
glume is similar to the first, but 
narrower and shorter, % inch 
or longer. The third glume is very 
short, and is prolonged towards 
the apex as a narrow firmly con- 
volute strap forming a twisted 
column of about an inch jointed 
at the base, and this ends in three 
slender scabrid awns of about 
I {4 inch, the middle one being 
longer. The glume iust below 
the joint is finely scabrid to a 
little distance. The palca is short. 
Anthers are small, purple. The 
style branches are also purple. 
Loduules are oblong, obliquely 
truncate at the apex and about 
1 10 inch long. The grain is 
cylindric. 

Found in open dry situation in 
several places, but not widely 
distributed. 


Distribution . — From the Punjab to Concan and Madras Presi- 
icy, Arabia, Baluchistan and Tropical Africa. 



32. Sporobolus, Br. 

These are perennial or annual grasses with varied habit 
Inflorescence is an open or contracted or spiciform panicle. Spike- 
lets are small consisting of three membranous glumes, i-nerved or 
nerveless. The first and the second glumes are unequal, persistenl 
or separately caducous. The third glume is ovate or oblong, acute 
or obtuse, longer or shorter than the second, I-nerved, paleaie; 
palea is as long as the glume and of the same texture of the glume 
dorsally narrowly inflexed along the middle line and splitting 
into two halves. Lodicules are very minute or absent. Stamens 
one to three. Styles are with short stigmas Grain oblong, obo- 
void or round. 


KEY TO THE SPECIES. 

Glumes I and II both shorter than III. 

Panicle rather narrow with short) 
capillary branches; glumes I ; I. S. diander 
and II nerveless I 

Glume I shorter than If and III and II nearly or quite as long as 


III. 


Panicle contracted, narrow | 
and spiciform, glume I I- / 2. S tremulus 
nerved. ) 

Panicle open and effuse 

Branches with spikelets and I . c , , 

pedicels apprcssed I 3 S «~ndel.anus 

Panicle short, leaves glab- ; 

rous. I 

Branches with pedicel and \ 4, S commutatus 

spikelets drooping and | 

not appressed 

P rn C g e hairs 8e: ***) 3 S scabnfol.us 



Sporobolns diander, Beauv. 

This is a tufted annual or perennial grass. Stems are slender 
with leaves tufted at the base, I to 3 feet high. 

The leaf-sheath is glabrous and smooth, ribbed, the lower short 
and the upper very long. Nodes are glabrous. The ligule consists 
of a fringe of minute hairs. 

The leaf-blades are usually flat, glabrous, strongly nerved, with 
filiform tips, 3 to 10 inches by 1/25 to t'i6 inch. 

The inflorescence is an erect narrow pyramidal panicle, varying 
in length from 4 to 10 inches and about 2 inches in breadth. The 
branches are very fine, spreading and in scattered fascicles, to 
2 inches long, wyji many very small spikelets arranged racemosely 
along the axis. Mbikelets are small r/18 to 1 20 inch long, with very 
short pedicels, 1(ie first glume is very short less than 1/5 inch, 
broadly oblong, nerveless, hyaline, broadly truncate and erose at 
the apex The second glume is a little longer than the first, but 



Img I7S -Sporobolus dunder 

A portion of a branch , 2 \ spikelet , 3, 4 and 5 the first, second and the third 

glume, respectiveK , 6 palca o r the third glume , 7 anthers and the ovary. 

horter than the third, hyaline, broadly elliptic-oblong, nerveless 
r obscurely i-nerved The third glume is broadly ovate-oblong, 
ub-acute, l-nerved, paleate ; the palca is plicate in the median 
me. Stamens are usually two The grain is obovoid, truncate at 
he apex, and with a small white swelling in the centre at the 
pex, rugulose, red-brown. 

This grass grows usually gregariously in somewhat sheltered 
ituations all over the Presidency on the plains and low hills, 
'his is an excellent fodder grass. It forms fairly large tufts with 
lenty of green leaves on rich moist soils. When the leaves are 
Dung cattle eat this grass very eagerly, but do not seem to care 
>r it when the leaves become old. However by frequent grazing 
can be made to produce young leaves in succession. This grass 
also an excellent soil binder, as its roots form a perfect matting 
i any kind of moist soil soon after planting. This is very difficult 
1 eradicate when once established. 




Sporobolns tremolos, Kunth. 

small tufted perennial grass. 

he plant consists of prostrate stems and stolons, filiform and 
Stems vary in length from 2 to 18 inches, prostrate or erect, 
ng at the lower nodes ; flowering branches always ascending, 
he leaf-sheath is glabrous, finely striate, shorter than the inter- 
The lignle is a very short ciliated membrane. 

he leaf-blade is narrow linear, pungent, somewhat rigid, flat, 
hous, base rounded with or without a few long hairs and 
s in length from Y\ to I inch and in breadth from 1/20 to 1/16 
but in plants growing m rich moist soils the leaves become 
r reaching 3% inches in length. 

le inflorescence is a narrow spiciform panicle with appressed 
hes and spikelets, sometimes interrupted, varying in length 
24 to lJ4 inch ; both the peduncle and the main rachis are 
ous, and the latter wavy. 

1 espikelets are 1/16 inch long, oblong-lanceolate, pale, crowded, 
dus, shortly pedicelled on thinly scaberulous filiform short 



bio. 180 — Sporobolus tremuJus 

I, Spike; 2. spikelet; 3 and 4 first and i»econd glume*. ; 5 and 
6. third giume and its palea ; 7. ovary and anthers. 

hes. There are three glumes in the spikelet, and all the glumes 
imbranous and thin. The first glume is a little shorter than 
:ond and about two-third the length of the third glume and i- 
1 . The second glume is a little shorter than the third or equal 
not longer, oblong-lanceolate, subacute or obtuse, I-nerved 
jscurely scaberulous at the back along the nerve. The third 
is broadly oblong, subacute or obtuse, I-nerved, glabrous, 
palea as long as the glume ; the palea is 2-nerved, oblong 
runcate at the apex. Stamens are three and anthers are 
reenish yellow. Stigmas are pale. Lodicules are two, small, 
is grass is an excellent one for binding the soil and may also 
successful as a fodder grass. It usually flourishes in moist 
ons, in Sandy loams and rich heavy soils. 
dnhutwn . — Plains throughout India and Ceylon- 




AkJRUO l IMJEtfEt 


Sporobolas coromandelianas, L. 

"he plant is a densely tufted annual varying in size with the 
ire of the soil, small and stunted in hard dry soils and large 
spreading in rich loose and moist soils. 

"he stems are closely spreading on the ground, rooting some- 
s at the lower nodes, branching freely, profusely leafy at the 
■, covered by a few scale leaves, and 2 to 12 inches long. 

"he leaf-sheath is glabrous, faintly and finely striate, distich- 
y imbricate, compressed, somewhat keeled, outer margin 
te, and bearded at the mouth. The Itgule is a thin short mem- 
ious ridge with a fringe of dense fine hairs. The leaf-sheath 
osing the base of the peduncle is rather long, glabrous with a 
of short hairs at the mouth. 

"he leaf-blade is green without any glaucousness about it, ^ to 
:hes long, 3/ lfi to l /\ inch broad, lanceolate or linear-lanceolate, 
acuminate, slightly coriaceous, many-nerved with a prominent 
*ib, scaberulous throughout, with a few long scattered decidu- 
tubercle-based hairs towards the base, base subcordate, margin 
ilaginous, scabrid and finely serrulate. 

"he inflorescence is a pyramidal panicle i%to4 inches long, 
t on a terete glabrous peduncle to 6 inches long, the main 



Fig. 182. — Sporobolus coromandelianus. 

Portion of a spikes howing the verticiilate arrangement of the branches and 
the glands ; 2. spikelet ; 3. first glume ; 4 and 5. second and third glumes ; 

6. palea of the third glume ; 7, anthers and ovary ; 8 . grain. 


is is slender, erect, striate, glabrous and has glandular streaks 
above the insertion of the branches of the lowest verticil, 
iches are capillary, stiff and spreading, horizontally verticiilate 
ubverticillate, the lowest whorl consisting of five to sixteen or 
nteen branches and the others from three to nine, shining, swol- 
at the ‘point of insertion and provided with a glandular scar a 
; above the point of insertion ; branchlets are very close, appres- 

J - pnt-oqrlinrr oopIi 



The sptkelets are small, 1/20 to 1/16 inch subsessileor pedicellec 
always appressed to the rachis solitary in the upper portions 0 
the branches, and two to five on the branchlets in the lower portior 
pale, green or rarely copper coloured, oblong or lanceolate, acut 
or acuminate, caducous or glumes one and two persistent 

There are three glumes . The first glume is very small, hyaline 
ovate, obtuse, occasionally truncate or acute, about one-fifth of thi 
third glume or less. The second glume is membranous, ovate or ob 
long-lanceolate, acute or acuminate, thinly scaberulous and i-nerv 
ed. The third glume is as long as or a little shorter than the seconc 
glume, 1-nerved and paleate. The palca is as long as the glume 
oblong, 2-nerved, splitting in two portions between the nerves as 
soon as the grain is formed. Stamens are three with reddish 
purple anthers ; stigmas are white at first, but turning brown while 
withering. Lodicules are two, minute. The grain is oblong, 
pale, brown and obtuse at both ends, embryo about l /?> of the grain. 

This grass flourishes in all kinds of soils all over the Presi- 
dency. 

Distribution ,— 1 Throughout the plains of India and Ceylon. Also 
n Afghanistan and South Africa. 




Fig. 183 — Sporobolus commutatu' 
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SOUTH INDIAN GRASMfifc 


Sporobolns commutatas, Kunth. 

This is an annual and usually grows in loose tufts. Stems ai 
slender, always erect or ascending, leafy and branching, 2 to ] 
inches long. 

The leaf-sheath is shorter than the internode, slightly con 
pressed, finely striate, glabrous and occasionally with a fe 
scattered tubercle-based hairs, margin ciliate; the uppermo 
sheath is cylindric somewhat long and embraces the great 
portion of the peduncle and has a bunch of short hairs at the top 

The leaf-blade is narrow linear-lanceolate, acuminate, scaberi 
lous throughout, with long tubercle-based hairs scattered all ove 
but more of them near the base ,* margins spinulosely distant! 
serrulate or scabrid, base rounded or subcordate, % to 4% inchi 
long and 1/16 to 3/ 16 inch wide. 

The inflorescence is diffuse, pyramidal, I to 3 inches by 14 to 
inches, on a slender glabrous peduncle I to 6 inches long, mai 



Mg. 1 84. — Sporobolus commutatus. 

l. A potion of a branch, 2. spiheiet ; 3, 4 and 5. first, second and the third 
glume ; 6. paJea of the third glume ; 7. ovary and anthers ; 8 and 9. gram. 


rachis is slender and angled, with a glandular streak or withoi 
it. Branches are effuse, fine, capillary (more so than in S. con 
mandelianus), obliquely ascending, never stiff and horizonta 
verticillate or irregularly subverticillate, the lowest whorl of five 1 
twelve and the others three to seven branches ; the rachis of tl: 
branches is obscurely scaberulous, slightly swollen at the point < 
insertion ,* branchlets are never appressed to the branch, alwaj 
drooping and spreading on all sides, and bearing two to foi 
spikelets. 

The spikelets are about 1/16 inch long, ovate-lanceolate, acul 
or acuminate dark or pale green, sometimes purplish, solitai 
or two to four on long slender pedicels, drooping, never apprei 
sed, and with glandular streaks. There are three glumes. Th 
first glume is minute, hyaline, ovate, obtuse or acute, nerveles 

* * — nirnti 



tie shorter than the second, ovate-lanceolate, acute, i-nerv^d 
ileate ; palea is equal to the third glume, 2-nerved splitting ifcto 
r o halves between the nerves. Anthers are three and purple M 
lour. Stigmas are white and feathery. Grain as in 5 . coro* 
mdelianus . 

In Flora of British Indi a, this plant is included under Sporobolus 
romandelianus. These two plants (S. cor omandeli anus and 5 . 
nmutatus) are quite distinct and grow side by side. As the 
fferences are not easily seen in herbarium specimens the two 
mts are put together under the one species S. cor omandeli anus. 
le branches are tufted and are usually decumbent at base, leaves 
ite green and somewhat broad in S. coromandelianus ; and in S. 
nmutatus , branches are usually not decumbent at base, generally 
jet from the base and leaves are green glaucous and somewhat 
rrow. The most striking difference, however, is in the panicle, 
le branches of the panicle are always stiff and horizontal in S. 
romandelianus and the spikelets are appressed to the branches 
d never spreading or drooping, whereas in 5 . commutatus the 
inches are never stiff and horizontal, always obliquely ascending 
d the spikelets are spreading and drooping. Judging from 
ing plants these two are undoubtedly distinct and so this plant 
treated as a distinct species retaining Kunth’s name Sporobolus 
miutatus. Enumeratio Plantarum, PI. I, 214. 

Distribution.— This occurs in Coimbatore, Madras and Bell ary 
stricts ; but it is not so common nor so widely distributed as S. 
omandelianus, L. 




Sporobolns scabrifolios, Bhide. 

The plant is a very pretty one, especially when in flower. It is 
a loosely tufted annual varying in height from 5 to 30 inches J 
Stems are slender, terete, 6 to 30 inches long, bent at the base* : 
.hen geniculately ascending and finally becoming erect, glabrous, 
sale' green or purplish. 

The leaf-sheath is shorter than the internode, slightly compress- 
ed, obscurely keeled, glabrous and striate, margin is thinly 
eiliate on one side, especially towards the mouth which is bearded. 
The leaf-sheath embracing the peduncle is longer than the lower 
heaths. The ligule is a fringe of close-set hairs on an inconspi- 
uous ridge. The nodes are glabrous. 

The leaf-blade is glaucous green, 1 to 5 inches long, l A to % inch 
iroad, linear-lanceolate or lanceolate, acuminate, flat, rounded or 
ubcordate, and amplexicaul at base, scaberulous throughout, 
rith tubercle-based deciduous hairs on both the surfaces, and 
earded at the base above the ligule ; the margin is thickened, 
errulate, ciliate with bulbous-based deciduous hairs. 

The inflorescence is an effuse panicle, 2% to 7 inches long and I to 
V2 inches broad, pyramidal or elliptic on a slender peduncle I to 7 



Fig. 186.— Sporobolus scabrifoliui. 

, Portion of a branch • 2. spikelet ; 3, 4 and 5. the first, second and third glumes ; 
6. palea ; 7 anthers and ovary ; 8. gram. 


hes long ; rachis is striolate, cylindric, glabrous and partly green 
d partly purplish. Branches are capillary, V2 to 2 l /i inches long, 
>se in the middle of the panicle are often the longest pale green 
first but turning purple later, whorled regularly or irregularly, 
h often a solitary or twin branches intervening, spreading, 
•izontal, reflexed, rarelv one or two erect, dividing into still finer 
nchlets below, ending in a few solitary spikelets above, swollen 
he base near the place of insertion and naked to a short length, 
brid. The lowest whorl consists of five to ten branches and in 
ers they vary from three to eight ; the bra nchlets are spreading 
I drooping bearing from two to seven spikelets. There are 
ndular streaks at the base of the branches above the point of 
srtion in the naked portion and also on the pedicels of the 


Gracilea notans, Koen. 

This grass is a perennial with stout fibrous roots. Ste 
stout, leafy and creeping below, ascending later ; nak< 
slender above, 4 to 10 inches long. 

The leaf-sheath is glabrous, shorter than the blade, cori 
arid open above. The ligule is a ridge of hairs. 

The leaf-blade is lanceolate, narrowed from the rounded ( 
cordate base to the acute tip, coriaceous, ^ to I inch long ; n 
are ciliate with tubercle-based cilia ; the surfaces with or \ 
a few scattered long tubercle-based hairs. 

The inflorescence is I to 3 inches long, consisting of 1 
sessile fascicles of four to six spikelets ; the rackis of the 
is fie^uous ; the rachisof the fascicles ends in three subulate 
glumes. 

The spikelets are closely appressed and each one has four { 
T he first and the second glumes are empty, 2/5 inch long, 1 



Fie.. 187 — Gracilea nutans 


1. A portion of the inflorescence with three fascicles of spikelets ; 2. a spikelet v 
the first glume ; 3, 4, 5 and 8 the first, second, third and the fourth glume, respec 
6 and 10. palea of the third and the fourth glume, respectively ; 7. lodicules, si 
and the ovary ; 9. the rachilla produced beyond the fourth glume. 

coriaceous, gradually narrowed from a villous base into an € 
scabrid awn, i-nerved. The second glume has broad hy< 
margins towards the base. The third glume is about i/xo j 
ovate, with a’ short scabrid awn at the tip, scaberulous at the 1 
just above the middle, 3-nerved, paleate and with both star 
and ovary ; palea is narrow, lanceolate, as long as the glume 
2-toothed at the tip. The grain is oblong, brownish. The fc 
glume is about half as long as the third glume, with a short, si 
smooth rachilla, ovate-lanceolate, terminated at the tip by 
teeth and a short awn, scabrid above the middle at the b 
paleate and male ; palea is shorter than the glume # ; the rachilJ 
produced beyond the fourth glume and terminates 'in a thicken 
This grass grows in open somewhat dry loamy and laterite s 
in the East Coast districts 



tvracuea Koyieana, Hook. f. 

This is a slender annual grass. Stems are very slender, dense!; 
tufted, geniculately ascending or erect, 3 to 8 inches long. 

The leaf-sheath is either covered with scattered tubercle-base< 
hairs or glabrous. The ligule is a hairy ridge. The nodes i 
glabrous. j 

The leaf-blade is filiform, linear-lanceolate, acutely pointe 4 
glabrous or nearly so, margins distantly ciliate, I to 2 inches long 
by i/l6 inch or less. 

The inflorescence is Vi to 3 inches long and consists of fascicle* 
of spikelets ; the rachis is trigonous, smooth, and fiexuous, 

The spikelets consist of four glumes . The first glume is rigidly 
coriaceous, gradually narrowed from a villous base to an erect 
scabrid awn, i-nerved. The second glume is also coriaceous, 



h ig 188.— Gracilea Royleana. 

I. A fascicle of spikelets; 2. the spikelet without the hrst and the second glumes ; 
4, 5 and 8. the first, second, third and the fourth glume, respectively; 6 . palea of 
trd glume ; 7. gram ; 9. palea of the fourth glume ; 10. rachilla. 


arrowed to an awn but has broad hyaline margins towards the 
dse. The third glume is ovate-lanceolate, scabrid all over the 
ack and with two teeth, one on each side of the awn, paleate ; 
te palea is 2-toothed at the apex and as long as the glume and 
mtains three stamens and the ovary. The grain is oblong brown- 
h. The fourth glume is stalked, shorter than the third glume, 
stinctly 3-toothed at the apex, scabrid at the back above the 
iddle, paleate and male ; the palea is smaller than the glume and 
toothed at the apex. The rachilla is produced behind the 
ilea and it ends in two small teeth, one being slightly larger than 
e other. 

This grass is a very slender one and it is closely allied to 
'aeilea nutans . It differs from G. nutans in being an annual 
d in having filiform leaves, bicuspidate third glume which is 
abrid all over the back and a fourth glume distinctly tricuspidate 
the apex. This does not occur so widely as Gracilea nutans . 

Distribution.— Bellary and Chingleput districts, the Punjab, 
jputana, Concan and Kanara. 



34* Enteropogon, Nees, 

Tall slender grasses with very long narrow leaves. Spi 
are 2-flowered, narrow, biseriate, unilateral, imbricate o 
rachis of a solitary spike ; the rachilla is elongate betwee 
flowering glumes and produced beyond them and terminate 
rudimentary awned glume. There are four glumes. The firs 
g^mes are hyaline, unequal-nerved and persistent. The 
and the fourth glumes are chartaceous, narrowly lanceolal 
nerved, bicuspidate and awned below the tip; awns are capi 
straight; the callus is bearded and articulate at the base, 
third glume bears a bisexual or female flower and the f< 
bisexual or male. Lodicules are two. Stamens are three with 
anthers. Styles short diverging from the base, with short stq 
laterally exserted. 



Enteropogon melicoldes, Nees. 

'his is a tall perennial grass with stout roots. Stems are 
;ely tufted on a short woody root-stock, erect, leafy, I to 3 
long. 

taf-sheaths are compressed and distichous below, glabrous or 
;times with a few hairs close to the margin. Ligule is a ridge 
long hairs. 

'he leaf-blade is very long % to l A inch broad, auricled at the 
, narrowed into very finely acuminate or capillary tips midrib 
linent; scaberulous on both the surfaces and with long hairtf 
ie auricles. 

he spikes usually solitary, but occasionally binate, 6 to 10 
?s long; rachis is quite smooth and dorsally rounded. 

he spikelets are about % inch long, erecto-patent. There are 
glumes. The first glume is lanceolate, I-nerved, and persistent. 
second glume is twice as long as the first, linear-lanceolate, 
a very short awn and 2-toothed at the tip, I-nerved, per- 
il The third glume is rigid, lanceolate-linear, 3-nerved, 




1 ‘K. 189. — Enteropogon meliioidcs 

portion of the spike ; 2 and j the hr^t and the second glumes, 4. the spikelet 
callus, flowering glumes and the rachilla , 5 and 8. the third and the fourth 
7. the fourth glume and the rachilJa 6 and 9 palea of the third and the fourth 
10 . ovary, stamtns and lodicules, II. gram front and back view. 

ulous all over ; paleate and awned ; awn is nearly as long as 
ume, rigid. The fourth glume is similar to the third glume in 
>pects but shorter. The rachilla is produced beyond the 
glume and it terminates in an awned rudimentary glume, 
lird glume as well as the fourth glume contains a perfect 
and the grain is developed always in the third and mostly 
fourth also. The grain is oblong, brownish, dorsally concave 
ntrally raised and convex. The grain in the fourth glume 
lly much, smaller than that found in the third glume. 

s usually grows amidst thickets and occurs all over this 
sncy. 



35- Cynodon, Pers. 

These are perennial grasses with stems creeping and roo 
the nodes, and producing tufts of barren branches and flo 
stems at the nodes. The inflorescence consists of two to six 
in terminal umbels. The spikelets are small, i-flowered, la 
compressed, sessile, alternately 2-seriate and imbricate on or 
of the rachis. The spikelet has three glumes. The firs 
glumes are empty, thin, keeled, and acute or mucronate. Th< 
glume is the largest, boat-shaped, 3-nerved, with ciliate keels, 
is 2-keeled, somewhat shorter than the glume. Lodicules ar 
The anthers are somewhat large. Grain is oblong, free. 

Key to the species. 

Glumes I and II shorter than III. 

Underground stems present. 

Hairs on the margins and keels ofl T r t i 
glume III pointed and not clavate j * y 

Underground stems absent 

Hairs on the margins and keels of j 
glume III clavellate and pointed at > 2, C. interm 
the apex. J 

Glume I shorter than II but II equal to or longer than HI — 
Hairs on the margins and keels of\ 
glume III clavellate and rounded at \ q Barber 
the apex. Underground stems l ■>* 
absent. J 




This is a perennial grass with creeping branches and als< 
numerous deeply penetrating underground stems coverec 
white scale-leaves. Stems are prostrate, widely creepin 
rooting at the nodes and forming matted tufts with slender 
or ascending flowering branches, 3 to 12 inches high. 

The leaf-sheath is somewhat tight, glabrous, membranous ■ 
mouth which is villous. The hgule is a fine ciliate rim. 

The leaf-blade is soft, narrowly linear, finely acute, acur 
or pungent, somewhat glaucous, conspicuously distichous 
base of the stem and, in non-flowering branches, scabrid aloi 
margins. 

The inflorescence consists of two to eight smooth, digitate, 
or purplish spikes, I to 3 inches long; rachts is slender, compi 
or angular, scaberulous. 

Sptkelets are laterally compressed, sessile, imbricate, arn 
alternately in two series along one side of the rachis; n 



1* 1 < » . 191 — Cynoilon dactylon. 

I. A portion of spike, front view ; 2 back view of a bit of spike ; 3. spikci< 
first glume; 5. second glume; 6. third glume, 7. palea of third glume and rac 
8. lodicules, o\ary and anthers; 9 hairs on the margin and keel of third glume. 

produced beyond the first two glumes and hidden at the bac 
the palea between the two keels, small, slender and blunt when 
and with a membranous imperfect glume when young, less t 
half the length of the spikelet. There are three glumes. The 
and second glumes are shorter than the third, empty, ovate-lanceol 
acute, membranous with one thick green nerve in the mid 
keeled, upper margin and keel scaberulous. The second glum 
usually a little longer than the first, but occasionally also sligl 
shorter than the first. The third glume is longer than both the i 
and second glumes, obliquely oblong to ovate, subacute, membr 
>us, boat-shaped, smooth, keeled, 3-nerved, one central along 
ceel and two marginal, keel scabrid below with stiff pointed hi 
tbove, tip and lower margins scabrid or pilose, palea linear oblo 
1 little less than the third glume, obtuse, 2-nerved and with 1 
icabrid keels. Stamens are three with pale purple anth< 
lodicules are two. Stigmas are purplish. Grain is oblong, sligh 
dnrsallv rounded, dull reddish-brown. 




Fig 192, nodon intermedia; 


tyooaon intermedins, Rang . <& Tad . 

This grass is a widely creeping perennial. 

The stems are slender, glabrous, creeping superficially ai 
ing at the nodes, but never rhizomiferous, leafy with slendi 
or geniculately ascending flowering branches, and var> 
length from 12 to 18 inches. Nodes are slightly swollen, gl 
green or purplish. 

The leaf-sheath is smooth, glabrous, slightly compressed 
sely bearded at the mouth, shorter than the internode, exo 
one enclosing the peduncle which is usually long. The ligu 
shortly ciliated rim. 

The leaf-blade is linear, flat, finely acuminate, scab* 
above and along the margins, smooth below except in some pc 
of the midrib, Vz to 7 inches in length and 3/16 to J4 if 
breadth. 

The inflorescence consists of tour to eight Jong, thin, si 
slightly drooping, digitately arranged spikes, 2 to 4 inches lc 



i and 2. I* runt and back view of a portion of a spike; 3. a spikclet ; 4 
glume , 5. second glume ; 6. third glume , 7 palea with the rachilla at its back ; 8, 
cules, stamens and the ovary . 9 clavellate and pointed hairs of the margins an< 
of the third glume (very much enlarged) , lo grain. 

a long smooth peduncle ; the rachis is tumid and pubescent ai 
base, slender, somewhat compressed and scaberulous. 

The spikelets are rather small, narrow, greenish or purp 
1/15 inch long or less, the rachilla is slender, produced to al 
half the length of the spikelet behind the palea. There are tl 
glumes . The first and the second glumes are lanceolate acute 
acuminate, I-nerved, keeled, keel obscurely scabrid, very uneq 
the first glume being always shorter than the second glume. 
third glume is obliquely ovate-oblong, chartaceous, longer tl 
the second glume, obtuse or subacute and 3-nerved ; the mar^ 
ind keel with close set clavellate hairs pointed at the apex; pt 
s chartaceous, 2-keeled, keels obscurely scaberulous and with 
lairs. There are three stamens with somewhat small pur 
inthers. Ovary with purple stigmas and two small lodicules. Gr 

c rtKlntur fprldich Krnurn uritli >j f-jmf rlnrcol 





odon dactylon , Pers. and to another new species Cy 
•beriy Rang. & Tad. described in the “Journal of the Bombay 
ural History Society,” Volume 24, part IV, page 846, and it i£ 
refore named Cynodon inter medtus . (See Journal of the Bombay 
ural History Society, Volume 26, part I, pages 304 and 305.) 
s grass differs from Cynodon dactylon , Pers. (i) in not having 
er-ground stems and having only stems creeping and rooting 
lg the surface of the ground, (2) in having less rigid leaves, (3) 
having longer, slenderer, somewhat drooping spikes and 
*ower spikelets, (4) by having the first two glumes always 
iual, the second being longer, (5) by having clavellate pointed 
s on the margins and keels of the third glume and (6) by 
ing smaller anthers. Compared with Cynodon Barberty this 
it is more extensively creeping with longer slender branches 
the leaves are usually very much longer, and the third glume 
nger than the second. 

distribution . — So far, this was collected atGokavaram in Goda- 
district No. 8262, in Chingleput No. 11488, in Tinnevelly district 
13129 and 13259, and at Kallar on the Nilgiris No. 13988. 




'his grass is perennial with slender, creeping stems, 12 to 24 
es long, rooting at the nodes and invariably with two or three 
l y more branches from each node; flowering branches are 
der, erect or ascending, I to 6 inches long. 

'he leaf-sheath is short, smooth, compressed with scattered long 
» at the mouth. The ligule is a narrow membrane with the edge 
nto narrow lobes. 

'he leaf-blade is flat, linear, acute or sub-acute, scaberulous, Yl to 
nches long, Y% to 3/16 inch broad. 

he inflorescence consists of three to five digitate spikes, Y\ to 
inches long, erect or spreading, pale green or purplish. The 
lets are compressed laterally, sessile or obscurely pedicelled, 
icate, alternately bisenate on the ventral side of the rachis, 
vered; the rachilla is produced into a bristle behind the 
1, with or without a minute glume. There are three glumes . 
first glume is lanceolate, acute, shorter than the second, with a 



Fig 195 --Cynodon Barren 

bron tantl back view of .1 portion of sjnkt ; z a single spikilet ; 3. i -.pikelet 
i flower out , 4 the third glume, its paka and the produced rachilla with a minute 
5. cla\ ellate hairs , 6 ovary , 7 lodicules , S grain. 

fhich is scabrul. The second glume is lanceolate, acuminate, 
to or a little longer than the third glume with a scabrid keel. 
htrd glume is obliquely oblong to ovate, sub-acute, truncate or 
hed, boat-shaped, sub-chartaceous, 3-nerved, paleate and 
ctly keeled; the keel and the margins of the glume are 
ly covered with distinctly clavellate hairs; palea is firmly 
ranous, equal to or slightly smaller than the glume, linear- 
is 2-keeled, densely hairy with clavellate hairs along the 
and 2-perved. There are two lodicules and three stamens, 
vary is ovoid with two style branches. Grain is free within 
Lime, oblong, smooth, transparent, and the embryo is about 
ird the length of the grain. 



f This species is closely allied to Cy#«f« ktjlm, Pe 
differs from it in tie following respects The absence of 
ferous underground branches, leaves short and not finely p 
spikes not exceeding five ; the md glum is always equ< 
longer than the U glume; presence of clavellate hairs 
keels and margins of the third glume and on the keels 

fUstriklk - So far collected in Coimbatore, Salem, Tim 
Chingleput and Godivari districts. 



36. Chloris, Szl>. 


These are annual or perennial grasses. Spikes are solitary or 
ly in terminal umbels or short racemes, erect or spreading, 
kelets are unilateral sessile, crowded, biseriate on a slender 
11s with four to six glumes and I to 3-flowered ; the rachilla is 
iuced and disarticulating above the empty glumes The first 
glumes are unequal narrow, keeled, membranous, T-nerved, 
astent, acute, mucronate and the second glume awned shortly, 
al glumes narrow or broad, acute, obtuse or minutely 2-toothed 
awned, paleate ; sterile glumes are small, without palea. 
re are two lodicules and anthers are rather small Grain is 
ow and free. 


KEY I'O THE SPECIES 


ielets 1 -flowered, 
erenmal. 

Rachilla produced beyond the flowering glumes and bear- 
ing awns with rudimentary glumes 
Spikes 4 to 10, long, whorled ; spikeletsl 
narrow fusiform; glume III oblong \ 1. C. incompleta. 
lanceolate. I 

Rachilla produced beyond the flowering glume and bearing 
I to 3 reduced glumes. 

Spikes free at the base, digitate. 

Spikes 6 to 9; spikelets 2~awned;j 
glume III ovate, bearded with long;>3 C. virgata 
hairs above the middle. J 

Spikes 4 to 20; spikelets 3-awned;i 
glume III broadly ovate, densely \ 
bearded dorsally and on the mar- 
gins above the middle. 

Spikes connate at the base, erect and not spreading. 


■r 


C barbata 


- 


Spikes 2 to 6 ; spikelets narrow 4- 
awned , glume III ovate-lanceo - 1 6. C. montana. 
late, bearded only on the margins j 
and not at the back. * 


nnual 

Spike solitary, spikelets broadly runei-'j 
form, 3-awned, glume III broadly cun - 1 2. C. tenella. 
eate, upper margins naked and keel j 
villous. ) 

elets I- to 3-flowered. 

•rennial 

Spikes 5—9, spikelets broadly cuneate 3 to j 
5-awned, glume III bearded all through > 5. C. Bournei. 
m-ifffin and dnrsallv J 



Cbloris incompleta, Roth. 

This is a perennial grass. Stems are procumbent when gi 
in open places, but erect if growing amidst bushes, often bra 
ending in long naked peduncles, varying in length from ij 
feet. In some cases prostrate stems produce roots at the no< 

The leaf-sheaths are long, glabrous, the mouth being ger 
hairy. The ligule consists of long hairs. Nodes are glabrous 

The leaf-blades are linear, flat, finely acuminate and narrowi 
very long points at the apex ; glabrous or slightly hairy at th 
and contracted, 4 to 10 inches long and % to J^inch broad. 

The inflorescence consists of two to five rarely six, very s 
spikes, 3 to 8 inches long, forming a terminal whorl. The ra 
fine and scabnd. 

Spikelets are narrowly lanceolate, closely appressed and \ 
cate, % inch long excluding the awn and very variable. 



i ig. 196. -ChloriS incompleta 

I. A portion of the rachis with two spikelets , 2 the third glume and its pale 
the rudimentary fourth glume; 3 and 4. the first and the second glumes; 5 and 
third glume and its palea ; 7. the ovary, anthers and lodicules 

are four glumes in the spikelet. The first glume is very s 
linear-lanceolate, acute, about 1/10 inch or less. The second & 
is lanceolate, membranous, three tiipes thelength of the first gl 
2-toothed at the apex and the midnerve produced into a 
short awn. Th e third glume is oblong-lanceolate as long as 
second glume or longer, 2-toothed at the apex, awned, the 
being about H inch long ; the callus is bearded at the base, 
palea is as long as the glume, 2-toothed or not at the apex. 
fourth glume is very minute, awned and is borne by a raci 
produced to half the length of the third glume. 

This grass is fairly common and grows in all situations am 
all sorts of soils. 

— Thic nprnrc all nvpr thp Prpcidpnrv in thp nl? 



Chlorite tenella, Roxb . 

This grass is a very slender annual with weak stems, branchet 
ft the base, 10 to 18 inches long. 

The leaf-sheath is glabrous, compressed and keeled. The hgule 
truncate membrane. The nodes are glabrous. 

The leaf-blade is linear to linear-lanceolate, flaccid, finely 
ruinate with the margin more or less ciliate towards the base, 3 
inches long and % to % inch wide. 

The spikes are solitary, erect. I to 2 l / 2 inches long. 

The spikelets are large about % inch long cuneate and bifarious. 
re are usually five to si x glumes (and rarely up to eight). The/™/ 
te is ovate-lanceolate, acute and hyaline, I-nerved. The second 
ie is a little longer and broader than the first glume, I-nerved 



fie.. 197 — Chloris lenella. 

A portion of the spike , 2 a apikelet , 3, 4, 5, 6, 7, 8, 9 and io. the glumes in 
r order beginning with the first ; 5a, 6a, 7a, 8a and 9b are the palea of the third, 
hfth, sixth and the seventh glumes, respectively ; 5b gram 

his midnerve produced into a very short awn. The third glume 
long as the second or longer, coriaceous, obovate and truncate 
e top, 3-nerved and the marginal nerves distant from the 
in, keel and the lateral nerves villous to about three-fourths 
length, scabrid at the apex close to the truncate margin, 
ite; palea is elliptic, with ciliate margins, callus is densely 
is. The fourth glume is nearly half or a little more than half of 
lird glume, narrower, paleate; palea is elliptic. The succeed- 
lumes fifth to the eighth are similar to the fourth in shape but 
get smaller and smaller and the last glume is epaleate. The 
glume is usually grain bearing, but rarely the fourth also 
contain a grain, the remaining glumes being sterile. Grain is 
g, lenticular, brownish. 

his grass is widely spread in the Ceded districts and appears 
a good fodder grass. 

CrmtKom Tnrlia. Raioutana. Scind and Khandeish. 



Chloris virgata, Sw. 

This grass seems to be a perennial. The stems are som 
flattened, erect, tufted, leafy at the base and occasionally 
creeping stems rooting at the lower nodes varying in length 
10 to 2T inches. 

The leaf-sheaths are glabrous, compressed, upper sheaths 
what inflated ; mouth of the sheath is bearded with long ha 
the leaves of young branches and quite glabrous when old a 
flower-bearing branches, margins are thin and membranous, 
ligule is a thin narrow membranous ridge 

The leaf-blades are rather narrow, linear, flat, acute, gla 
when old, and with scattered long hairs in the leaves of y 
branches, varying in length frdTn 2 to 9 and sometimes ev 
inches and in breadth about l A inch or less. 

The inflorescence consists of from four to nine spikes digil 
arranged on a long peduncle and the leaf-sheath enclosin 



I'K. 19N ( hioris \iroat.i 

l. SpikeJet ; 2 and 3 the tirst and second glumes 4 and 5, the third glume and 
palea ; 6 lodicules, stamens and the ovarv , 7. the fourth glume ; 8 grain. 


inflorescence is somewhat large and inflated. Spikes are I to 
inches long with fine, angular rachis, scaberulous in the edges. 

Spikelets are about i,io inch, 2-awned, shortly stalked 
consist of only four glumes. The first glume is small lanceol 
glabrous, with the keel scaberulous, i-nerved. The second glum 
about one and a half times the first, oblong-lanceolate, 2-fid at 
apex, glabrous, but the keel scaberulous and nerve produ 
between the lobes into a short scaberulous awn The third gh 
is oblong-ovate, lanceolate, 2-fid at the apex, and awned in 
sinus, awn being about l A inch long bearded at the base, 
margins are slightly ciliate up to about the middle and then clos 
ciliate with long hairs almost to the tip, but not to the tip ; on 



h side, with short scattered appressed hairs ; the paiea is narrow 
inceolate, minutely 2-fid at the tip, with margins folded inwar4 
i embracing the stamens , ovary and the lodicules. Grain is 
row, trigonous, oblong, translucent and shining. The fourth 
ne is borne by a short rachilla which is about l A the length of the 
d glume or less, shorter than the third, cuneiform, empty and 
led 

This grass grows well and produces a fair amount of foliage. 
distribution . — This is not very common. So far collected only 
n Hosur in Salem district and Bellary district although its 
nbution is said to be Central and Southern India. It was found 
ving abundantly on old walls of houses in Poona city in 1920 
I92f 





l«i<, 200 — Chlorisj barista. 


Chloris barbata, Sw ■ 

This is a very common perennial grass. 

Stems are stout, tufted, geniculately ascending and erect 
in flower, and some creeping and rooting at the nodes ; leafy 
base and branching upwards, I to 3 feet ; the lower internodi 
2 to 3 inches long and the upper still longer, glabrous 

The leaf-sheaths are glabrous, compressed laterally, open 
base and closed above, with a few scattered long hairs 
mouth, the margins thinly membranous. The hgulc is a 
narrow membrane. The nodes are glabrous mostly bearing 
of leaves with compressed equitant sheaths. 

The leaf-blade is narrow linear, flat or folded, acuminate, 
long hairs on the margin towards the base, varying in length 
2 to l8 inches. 



I to 5 the first, second, third, fourth and the fifth glume of a spikelet , 3a and 
third glume and its palea , 3c. ovary, stamens and lodicules , 4a and 15a. the four 
fifth glumes 6 grain. 

The inflorescence consists of five to fourteen or fifteen se* 
digitately arranged spikes, varying in length from \}/ 2 to 3 in< 
on a slender peduncle ; the rachis is slender minutely hairy swt 
at the base. 

The spikelets are green or purplish, 3-awned, unilaterally biscj 
on the outside of the rachis, I/JO inch excluding the awn 
rachilla is bearded at the base, but is shorter than the third gl 
and bears two barren glumes. There are five glumes The 
and the second glumes are lanceolate, acute, membranous, pale 
I-nerved, but the first glume is shorter than the second. The 1 
glume is broadly elliptic or ovate, concave, awned, 3-nerved, 1 
margins densely bearded above the middle and sparsely beai 
dorsaliy on both the sides of the mid-nerve ; the palea is oblam 
late, as long as the glume, folded inside along the margins 



*th glume is Cuneiform, 3-nervea, awnea, snomy uuaic auuf] 
middle, empty. The fifth glume is awned, 3-nerved, glabrouaj 
globose. : 

This grass is very widely distributed and it grows in all kind$ 
oils. Cattle eat it when young, but avoid it when the inflores* 
:e is mature. 

Distribution , — Throughout the plains in India, Burma and 
Ion. 




Clitoris Boornei, Rang . & Tad . 

‘his grass appears to be perennial. The stems are somewhat 
> tufted, erect or ascending geniculately from a creeping and 
ng base, varying in length from I to 3 feet and with internodes 
inches becoming longer upwards. 

he leaf-sheaths are equal to or longer than the internodes at the 
, but shorter above, glabrous, compressed, distichous, bearded 
rds the mouth and with membranous margins. The ligule is 
rrow membranous ridge. Nodes are thickened, deeply purple 
:d, glabrous and the lower nodes always with a fan-like tutt 
ttened leaf-sheaths and leaves 

he leaf-blades are linear, finely acuminate, slightly broadened 
rounded at the base, keeled, the upper surface scaberulous 
with a few scattered long hairs especially towards the base, 
th or slightly scaberulous below, I to 9 inches by r/12 to % 

le inflorescence consists of digitately arranged spikes \ l /i to 
les long on a peduncle which is sometimes 15 inches long, 
f are stout, purple-tinged, three to seven and even nine in 



bIG 203. — Chlori's Bouruei 

5. The glumes in order , 3a and 3b the third glume and its palea , 3c Hower , 4a 
the fourth glume and its palea , 5a fifth glurm , 6 a spikelet with four awned 
7 grain 

pecimens, shortly stalked, the base of the stalk being slightly 
n and villous at the base, the rachis is slender, somewhat 
towards the base. 

3 spikelets are about % inch excluding the awn, very shortly 
lied, bisenate, unilateral, disarticulating above the first two 
> which are persistent, purplish or pale, I- to 3-flowered, 
r 3- to 4-awned and* sometimes 5-awn ed ; awns are purplish 
5/16 inch long, finely scabrid. There are five or seven glumes 
ikelet. The first glume is hyaline, purplish or pale, about t/io 
ng, lanceolate, subacuminate, i-nerved with a scaberulous 



keel. The second glume is hyaline, about one and half times i 
as the first, oblong elliptic, minutely 2-lobed at the apex, < 
minute mucro between, i-nerved with a scabrid keel. Th 
glume is as long as the second, awned, pale or purple, ov 
obovate, narrowed at the base and clasping the rachillaat it 
apex shortly 2-fid with a purple dorsal awn, 3-nerved paleat 
two marginal nerves are densely bearded with long white or 
tinged hairs from near the base to almost the apex and the 
nerve also similarly bearded with long hairs on both sides 
the base with a tuft of long hairs ; the palea is as long as the 1 
coriaceous obovately-cuneate, obtuse, minutely bifid, purple-t 
with folded hyaline margins, 2-keeled ; keels shortly ciliate. 
mens three with yellow or purple anthers, ovary with two fee 
stigmas and two loduules. Grain is oblong shining light re 
brown, narrowed at both ends and somewhat trigonous, 
remaining glumes fourth to seventh are borne by therachilla, 1 
chartaceous, broadly obeordateor obovate, gradually dim 
ing in size, purple-tinged, 3- to f>-nerved, scaberulous. The 1 
and fifth glumes are empty and epaleate when the spikelets ai 
glumed. If there are six glumes, the fourth bears stamens ar 
ovary, the fifth and sixth glumes are empty, and in spikele 
seven glumes, the third, fourth, and the fifth glumes are fl 
bearing and contain grains, and the remaining two glume 
empty. 

This species is a tall robust one resembling Chloris barba 
its inflorescence, but with larger spikelets — as large as thoi 
Chloris tenella. No doubt it is closely allied to Chloris barbate 
differs from it by having larger spikelets that are 3- to 5-ai 
and I- to 3-flowered, and the nerves being bearded throm 
their length with long hairs 

Specimens of this grass were sent to Kew and Calcutta 1 
anums for identification and they were named C montana , 
which I could not agree 

So again I sent these specimens along with specimens of 1 
I considered C. montana to Dr. Stapf at Kew through Mr. Gai 
and Dr. Stapf wrote about these thus: — “We have not been 
to match it with any of the described species of Chloris and 
Ranga Acharya will be fully justified in describing it as a 
species. We have had it apart from Wight’s specimen froir 
following collections — (l) Sattur, November 19, 1795, sub-An 
pogon barbata, Var. ? Herb Rottler. (2) Ahmednagar- -1 
Shattock (U.S. Dept. Agn.— received 1914). (3)Tornagallu, Bel 
district, nth August 1901 (Ex herb Ranga Acharya in H 
Bourne No. 3594). 

Distribution . — This grass was found growing in abundance in 
fields Nos. 13, 37 and 62 of the Agricultural College and in 
grounds around the Forest College, Coimbatore, and was ; 
collected in Hagari and Samalkota. 

t 

This grass grows well and is likely to prove useful, as ca 
seem to like it. 




Clitoris montana, Roxb. 

This is a perennial grass usually met with on dry soils, 
stems are erect, tufted, geniculately ascending from a creeping 1 
rooting at the nodes, quite glabrous varying in length from 4 in< 
to 4 feet. 

The leaf-sheaths are shorter than the internodes, flat, compres 
glabrous, with a few hairs or not at the mouth and with membrar 
margins ; the uppermost sheath is spathiform enclosing the ini 
escence when young. The Ugule consists of only a thin ridge 
short hairs densely arranged. Nodes are glabrous and dark-rin^ 
and with fan-like spreading equitant leaf-sheaths and leaves in 
especially when rooting. 

The leaf -blades are narrow linear, finely acuminate, rounded 
the base, glabrous throughout, folded flat inwards, V 2 to 8 inc 
long, 1 16 to 1 % inch broad. 

The 1 u forest eau e consists of three to six (very rarely up to ni 
spikes, I to 3 inches long, connate at the base, erect and ne' 
spreading, the peduncle is slender, long, glabrous and copiou 
pubescent just below the base of the connate spikes ; raclus 
angular, slender and scabrid 



^ig. 205 — Chloris montana. 

I A portion of the spike; 2 a spikelet , 3 and 4. first and second glumes ; 5 ai 
,a. third glume and its paleaj 6 7, 8 and q fourth, fifth, sixth and seventh glume 
[0 lodicules, ovary and stamens , ir gram 


The spikelets are about inch excluding the awns, shortl 
)edicelled, unilateral, bisenate, thin and slender, 1-flowered, pal 
>r purple tinged, disarticulating above the two lower empty glumes 
vhich persist on the rachis. generally 4-awned, very rarely 3 or 5 
iwns are pale or purple % to 5/16 inch ; pedicel is short, angulai 
caberulous with a few pilose hairs ; rachilla is produced but i 
horter than the flowering glume. There are usually si x glumes in . 
pikelet and very rarely five or seven glumes ; of these the first tw< 
lumes are hyaline, empty, awnless ; the third is flower-bearing an< 
he rest empty, thinly coriaceous and awned. The first glume ii 
rhite or lightly purplish, small about i/i<S inch long, lanceolate 



eiy acuminate, i-nerved, and with scabnd keel, l tie second glum 
wice the first glume in length, oblong-lanceolate, finely acumt* 
e, I-nerved. The third glume is broadly oblong, chartaceou$, 
erved, bearded with long hairs along the margins from a little 
>ve the base, and with a tuft of hairs at the base and an awn at 
apex ; the palea is oblong, a little smaller than the glume, folded 
ng the margins There are three stamens with pale yellow 
hers. The styles are white with purple stigmas. Lodu ules are 
rowly cuneate The fourth and the fifth glumes are small, 
ileate, empty, oblong, cuneate, 3-nerved, awned. The sixth 
me is very small, cuneate, awned. 

Distribution . — In the districts forming the Coromandel Coast and 
3 Gangetic plains and Ceylon. 



37- Eleusine, Gaertn. 

These are annual or perennial grasses. Leaves are 1 
short. The spikelets are sessile 3 to 12 flowered, 2 to 3-1 
secund, laterally compressed and forming digitate whoi 
capitate spikes, not joined at the base ; rachilla continuous b 
the flowering glumes. The glumes in a spikeiet are few to 
keeled. The first two glumes are subequal or unequal, pers 
the first glume is 1-nerved and the second glume is ] 
nerved. The flowering glumes are 3-nerved, paleate ;* pa 
complicate ; keels are strong, scabrid or ciliate Lodicules ai 
cuneate. Anthers are short. Styles distinct and short. G 
free, rugose, and the pericarp is hyaline and loose. 


KEY TO THE SPECIES. 


Spikelets pointing upward at an acute angle with the rachis 
spike. 

Spikes I to 5 inches long, digitate, I 1 £ inc j, cd 
erect f 


Spikes to H inch or a little \ 2 
more, capitate, spreading. I 

Spikelets spreading at right angle&*nth| 
the rachis of the spike, spreading or / 3. 
erect. ) 


E. brevifolid. 
E. cCgyptiaca. 



This is a tufted annual grass with short, erect, somewha 
pressed, glabrous stems, I to 2 feet high. 

The leaf-sheaths are compressed, distichous, ciliate. The ligul 
ridge of hairs. 

The leaf-blades are narrow-linear, as long as the stem, glabrous 
rith a few scattered hairs near the mouth, acuminate, base not 
racted, 12 to 20 inches long and % to inch broad. 

"he sptkes are elongate, digitate, 2 to 7, 2 to 5 inches long, all in 
nunal whorl and sometimes with one or two lower down, and 
the axils glandular and hairy ; the rachts is slender and 
ally flattened. 

‘he sfikelets are variable in size, 1/12 to 1/6 inch, 3 to 5 rarely 
wered, quite glabrous, biseriate, pointing upward at an acute 



Kir. 206 - Fleusme mdira 

i portion of ihe s>pike , 2 aapikdct, 3. (lowering glumes and their palea with 
his , 4 and 5. the first two glumes ; 6 and 7 flowering glume and its palea ; 8 
ry t stamens and the lodicuics , 9 and 10. grain 


with the rachis. All the glumes are more or less membranous. 
irst glume is small, oblong-ovate or oblong, 1-nerved with a 
d keel The second glume is twice the size of the first, ovate- 
l, 3-nerved, rarely 3- to 7-nerved, glabrous, shortly mucronate 
acute apex. The third glume and the succeeding flowering 
s are larger than the second, ovate-oblong, subacute, 
ed and paleate; palea is shorter than the glume, glabrous. 
is are three. Lodicules are small and cuneate. The grain 
ong, obtusely trigonous, broadly and shallowly grooved 
ly with concentric minute tubercled ridges covered with a 
lericarp. 

s grass *is fairly common in somewhat wet places in the 
and low hills. 

'ribution.— Throughout India and Ceylon. 



Eleusine brevifolia, Br. 

This is an annual grass. Stems are creeping and sprea 
from the root, and ascending from a decumbent base, gene 
slender and small, but sometimes large and proliferously bram 
leafy, 3 to 7 inches long. 

The leaf-sheath is compressed and glabrous The hgule is a 
short membrane, ciliate at the margin or obsolete. 

The leaf-blade is linear, acute, with a sub-cordate or rou 
base y 2 to 2 inches long and % to li inch, broad 

The spikes are usually many, sessile and crowded in glc 
heads, varying in diameter from h to % inch. 



Pig. 20;. — Ihusine brevifolu 

I. A spikelet ; 2 and 3. the first and the second flumes , 4 and 5 the third glume 
its palea 6 lodicules, ovan and stamens 


Spikelets are sessile, biseriate, ovate-oblong, % to Ye inch 1 
4- to 10-flowered The first two glumes are membranous, o\ 
oblong, glabrous, acuminate and shortly awned, the first glut 
shorter than the second, I- to 3-nerved, the second glume is lo 
than the first, 3- to 5-nerved, and the nerves are very close to 
middle one in the keel. The third and the succeeding glumes 
ovate, cuspidately acuminate, 3-nerved, nerves villous belo^ 
middle and paleate ; palea is oblong, lanceolate, trum ate 
minutely 2-toothed, keels villous below the middle. Anthers 
small. Lodtcules are also small and cuneate. Styles are long 
slender. Grain is orbicular to ovate, concavo-convex, red-bre 
and transversely rugose. 

This grass is usually found in somewhat damp situation 
over the Presidency, .though somewhat local m its distribution. 

Distribution .— Sandy shores of the Coromandel and Can 
coasts. 




Eleuslne aegyptiaca, Deaf. 

This grass is an annual with erect or creeping branches. $ 
are erect or prostrate, compressed, smooth, spreading and ro 
at the nodes, 6 to 18 inches long. Nodes are thickened and s 
times proliferous. 

The leaf-sheath is compressed and glabrous. The ligi 
short and membranous. 

The leaf-blade is linear, tapering to a fine point, flat, glau 
glabrous or hairy, I to 6 inches long and 1/12 to % inch, widi 



Fi<». 209.—bleusme aegyptiaca. 

1. hront and back views ot a portion of spike , 2 a spikelet ; 3 and 4 the first an 

second glumes; 5 and 6. Ilowenng glume and its p.tlea ; 7. ovary and anthe] 

Spikes are digitate, 2 to 6, V 2 to l l / 2 inches long. Spikelets 
flat, densely crowded on one side of the floral axis, spreading 
right angles, 3- to 5-flowered, glumes five to seven. The first gl 
is ovate acute. The second glume is equal to the first or^slig] 
longer, broadly ovate, awned. The flowering glumes are ov 
mucronate or awned, paleate ; palea is shorter than the glu 
ovate-oblong, obtuse or 2-fid. Anthers are small. Grain is redd 
rugose and sub-globose. 

This is a very common grass occurring as a weed in cultivz 
fields and in open places. It is a well-known fodder grass. 

Distribution . — Throughout the plains in India and Ceylon. 



38. Dinebra, ]acq> 

These are leafy annual grasses. The inflorescence is a narrow 
■amidal raceme of slender, spreading or deflexed spikes, 
kelets are small, biseriate and crowded on one side of the spike 
1 not jointed at the base ; rachilla is slender, jointed and pro- 
ed beyond the flowering glumes and bearing an imperfect 
me. There are four to five glumes. The first two glumes are 
longest, lanceolate, I-nerved, keeled and awned. The second 
me is slightly longer than the first. The third and the fourth 
mes are very small, hyaline, broadly ovate, I-nerved. Lodicules 
present. Stamens are three and anthers didymous and small* 
lin is narrowly ovoid and trigonous. 





Dinebra arabica, Jacg 

This grass is an annual with stems erect or with a geniculate 
base, tufted, slender or stout ; some of the lower nodes of the 
geniculate part of the stems bear roots; the internodes are green 
or purple tinged and glabrous. 

The leaf-sheath is thin, somewhat loose, usually glabrous, rarely 
sparsely hairy. The Ugule is a short membrane irregularly cut at 
the top. The nodes are glabrous. 

The leaf-blade is linear, very finely acuminate, rough on both 
the surfaces, thinly and very sparsely hairy ; the base of the blade 
is contracted and purple tinged towards the margin, midrib is 
prominent with three or four main veins on each side ; the margins 
\re very finely, closely serrate. 


i i 



M(. 21 r — Dinebra arabic i. 

I and 2. The front and back \iew of a portion of a spike , 3 spikelet , 4, 5 and 6 
e first, second and third glumes , 7 palea of the third glume , S lodicules, ovary and 
miens 

The inflorescence is a long erect narrow pyramidal panicle 
drying in length from 2 to 16 inches; the lower branches some- 
mes bear several spikes and attain 6 inches in length ; the 
uluncles are short or long, purple tinged and the main rachis is 
nooth except at the top, angular and grooved. The spikes are 
amerous, greenish or purple tinged, slender, erect or spreading 
sometimes deflexed, opposite, alternate or in fascicles of two to 
ur varying in length from to 2% inches ; the rachis of the spike 
trigonous, flattened out ventrally and with a ridge on the ventral 
je and the margins are scabrid. 

The spikelets are few to many in a spike, alternate, closely 
ibricating, sessile, about % inch long including the awns, usually 
ree flowered, rarely less or four flowered; the rachilla is very 
;nder, jointed at the base, produced and jointed between the 
wering glumes. 

There are usually five glumes in a spikelet and in some four or 
The first and the second glumes are lanceolate narrowed into 



short stiff awns, equal or the second a little longer, hy; 
glabrous, strongly keeled about l /e inch long or a little less. 
succeeding glumes third, fourth and fifth are very much sh 
than the first two glumes, about i/io inch or less, ovate-obl 
sub-acute, white, membranous with a strong greenish nerve a 
the keel and two short ones close to the margin, paleate ; pal 
shorter than the glume, membranous, oblong-obtuse, minute! 
toothed, 2-nerved and 2-keeled. Stamens are three with s 
anthers. Stigmas are white when young and purple when ma 
Lodicules are very minute. The grain is pale, brownish yel 
ellipsoidal-oblong, subacute, trigonous, rough and never smc 
with a shallow groove on the dorsal side ; the embryo is al 
one-third the length of the grain. 

This grass grows abundantly in cultivated dry fields all < 
the Presidency. The spikes when mature become very rough 
give an acid taste. Cattle greedily eat this grass when yoi 
but when old and in full flower some cattle do not like it so mu 

Distribution , — Throughout the Presidency in the plains. A 
>ccurs in Afghanistan and west-ward to Senegal, 



39- Leptochloa, Beauv. 

These are tall slender annual grasses. Spikelets are very small, 
npressed, 1- to 6-flowered, sessde or shortly pedicelled, alternate 
i unilateral on the branches of a panicle; the rachilla is pro- 
:ed between the flowering glumes, jointed at the base. There 
1 3 to 8 glumes The first two glumes are unequal oblong or 
ceolate, i-nerved. The third and the succeeding ones are 
>adly ovate, 3-nerved, paleate. Lodicules are two. Stamens 
three. Grain is subglobose, oblong or trigonous, closely invested 
the glume and its palea. 



Leptocbloa chinensis, Nees. 

This is a tall annual grass. Stems are erect or gemcula 
ascending from a creeping root-stock, varying in length from 
4 feet. 

The leaf-sheath is smooth, loose, the lower often broad 
open. The Itgule is a short hyaline lacerated membrane. 

The leaf-blade is narrowly linear, finely acuminate, somev 
coriaceous, glabrous, 6 to IS inches long and l A to % inch broa 

The inflorescence is a contracted panicle, 6 to l8 inches 1 
with spreading or suberect, alternate or opposite spikes which 
capillary and vary from 2 to 4 inches in length. 

The spikelets are small, shortly stalked, 4- to 8-fiowered, 1/1 
% inch with the rachilla produced between the flowering glui 



Flo. 212.— Leptochloa chinensis 

1 A portion of the spike , 2 and 3, the first and the second plume ; 4 and 5 the 
flowering glume and its palea , 6 the stamens and the ovary. 

The first glume is small, oblong, obtuse or apiculate The ^ 
dumc is similar to the first but twice as long as the first glu 
The third glume and the succeeding flowering glumes are ovr 
tblong, obtuse or apiculate, with submarginal lateral veins ; pc 
ire broadly oblong with silkily ciliatc keels Anthers are usus 
r ery small. Grain is oblong, obtusely trigonous, orconcavo-conv 
ed-brown and rugulose on the ventral side 
This grass is very common amidst paddy in wet lands and 
tret situations. 

Distribution.— Throughout India and Ceylon in wet places. A 
n China, Japan and Australia. 


CHAPTER X. 


TUBES VII AND Vffl-FESTUCACEiE AND HORDED. 


Festucaceae is of minor importance as it is not well represented 
he South India. Only about half a dozen genera occur and 
,t of them on the hills. The spikelets are usually 2- or more- 
r eied, pedicelled and in panicles, open or contracted. The 
ullu is produced beyond the flowering glumes and articulate at 
base just above the empty glumes. 

Inflorescence a raceme, spikelets 2- to] 

3-flowered, turbinate ; glumes single- ; 40 Pommereulla 
awned. ) 

Inflorescence paniculate, spikelets few) 
or many-flowered, glumes many-, 41 Pappophoru n. 
nerved anti many-awned J 

Inflorescence various, spikelets 2- to 1 
many-flowered, flowering glumes I- j 
to 3-nerved entire, empty glumes ^42. Kragrostis. 
shorter than the lowest flowering I 
glume, grain very minute J 


dordeae is also a minor tribe and is represented In only one 
us m South India. 

['he spikelets are one- or more-flowered, sessile, 1- or 2-senate 
he rachis, and somewhat sunk in cavities ; therarhilla is jointed 
le base and is produced bevond the flowering glumes, glumes 
ed or not 


Spikelets I- to 3-flowered, first glume'j 
very minute or wanting, second as \ 
long as the hyaline, third spike j 
compressed, solitary J 


43. Oropetumi. 



40. Pommereulla, Linn.]. 

This is a short, stout, creeping perennial glass Spikelets 
2 - to 3-flowered, distichously racemed, narrowly turbinate, vil 
Glumes are 5 to 7 in a spikelet. The first two glumes are nar 
membranous, persistent, the first glume being I -nerved and she 
than the second which is 3- to 5-nerved The third and the fo 
glumes embracing the fifth and the sixth are empty, flabellif 
4-lobed, and dorsally shortly awned. The fifth, sixth and 
seventh are cuneate, obovate and 3-Iobed, palea ovate, acute, 
pubescent. Lodicules are two and membranous. Stamens are 
to three with small anthers Grain is oblong, compressed and 




Pommereulla Cornucopiae, Linn . f : 

This is a short, stout perennial grass with stems rooting at 
nodes ; branches are flat, short, densely leafy, 2 to 6 inches Ion 

The leaf-sheaths are smooth, equitant with thinly membrar 
margins. The ligule is a ciliated ridge. 

The leaf-blade is flat, linear, distichous, coriaceous, rounder 
the tip, margins sparsely ciliate, I to 2 l / 2 inches long. 

The inflorescence is a terminal raceme, % to 2 inches long, J 
bidden by the uppermost leaf-sheath, the peduncle is flattened 
[ to 2 l /2 inches long; rachis is also flattened with a tuft of 1 
silky hairs at the base 



1 " if- 214 — Pommereulla ( ormu opia* 

1 A leaf; 2 inflorescence, spikdei , 4 and 5 the second and the hrs r glun 
and 7 the third and the fourth glume; 8 and 9. the fifth flowering glume and 
ilea , 10 and 1 1 grain 

The spikelets are shortly pedicelled or sessile, dorsally compres 
1, cuneiform, about l /i inch, glistening, villous, not articulate 
e base, 2- to 3-flowered, rachilla is narrowed downwards, resei 
ing a callus and villous, jointed at the acute base above t 
npty glumes, and crowned with broad obconic empty awm 
umes. The spikelets have usually seven, rarely eight glume 
be first and the second glumes are narrow, membranous, glistenin 
npty and persistent and the others are coriaceous with mer 
anous margins. The first glume is linear or Imear-lanceolat 
uminate, I-nerved, scaberulous along the nerve. The second glut 
longer than the first, oblong-lanceolate, acuminate, narrowe 
wards the base, inserted much above the first glume and embra 
g the rachilla, 3-nerved, scaberulous along the mid-nerve at tf 
se only. The third and fourth glumes are half-amplexicai 

'*’**'* 1 - 1 — J ,r nnrnod 



he back, villous ; the side lobes are acuminate or aristate and the 
entral lobes are shortly awned. The fifth, sixth and seventh glumes 
ire obovate-cuneate, 7- to 9-nerved, paleate, flower-bearing and 
,-Iobed, the side lobes are acuminate and the central lobe is bifid 
rnd dorsally awned ; palea is ovate-acute, 2-nerved and ciliolate. 
'he eig/ith glume, if present, is neuter and imperfect, 3-lobed and 
hortly awned. Lodtcules are minute. Stamens are two or three 
;ith small anthers. Grain is oblong, compressed, reddish brown. 

This grass generally grows in gravelly and somewhat alkaline 
oils. So far this has been noticed and collected in Chingleput 
nd Nellore districts. 

Distribution .— Mysore and the Carnatic, and Ceylon. 



4 1 . Pap pophorum, Nees. 

This is a perennial grass. Spikelets are contracted spicif 
panicles, I- to 3-flowered, rachilla is jointed at the base. Then 
5 to 7 glumes in the spikelet. The first and the second glume a 
membranous, keeled 3- to many-nerved, persistent. The third 
the fourth glumes are much shorter (excluding the awns) than 
first two, coriaceous, orbicular, concave, obscurely many-ner 
cleft into nine or more equal or alternately longer long-ciliate e 
awns. The fourth and the subsequent glumes are imperfect 
they get gradually smaller and smaller, the last glume being 
presented only by a rudimentary glume with three awns. Lodic 
are dolabriform and two. Stamens are three. Styles are i 
Grain is obovoid or oblong, free. 




Pappophorom elegans, Nees 

This grass is perennia) with wiry roots. Stems are < 
ascending from a swollen woody base, thinly hairy and n 
glabrous, pale green and sometimes with red blotches, wiry, \ 
ing in length from I to 3 feet. 

The leaf-sheath is thinly pubescent, some hairs being mini 
gland-tipped. 

The leaf-blade is narrow, linear-lanceolate, sharply acumir 
covered both above and below with hairs, many of which bi 
minutely gland-tipped, convolute when young. The ligule 
ridge of hairs. Nodes are pubescent. 

The inflorescence is a panicle with short branches, I to 3 in< 
long, rachis is pubescent; peduncle is 2 to 4 inches long, pu 
cent. The spikelets are pale green, sometimes purple tinged 



I-IG 216 — Pappopborum elegans 

l and 2. The first and second glumes , 3 the third glume and Vs palea, 4 p 
of the third glume ; 5. lodtcules, stamens and oxary ; 6 and 7. fourth glume an 
palea ; 8 and 9. fifth glume and its palea • 10 and 11 sixth and seventh glumes 

appearing white when mature, softly pubescent, about % inch lc 
including the awn ; the rachilla is produced and disarticula 
above the two lower glumes. 

There are 6 or 7 glumes in thespikelet. The first glume is lane 
late, acute, softly hairy, usually 9-nerved. or varying from 7 to 
(some nerves do not reach the apex), about l A inch long. The sect 
glume is similar to the first but a l'ttle longer and both the glun 
have broad hyaline margins. The third glume is broadly orbicul 
concave 3 subchartaceous, 9-nerved, densely villous and with a t 
of hairs at the base where it joins the rachilla, cleft into 9 av 
like lobes, bisexual and paleate ; the awns are alternately long a 
short, subulate, plumose in the lower half and scabrid above, t 
palea is oblong-ovate, subchartaceous, with two pubescent kee 
bifid at the apex, and with 3 purple anthers. The ovary is ovc 
or ovoid-oblong, with two white stigmas. Lodicules are two, sm 



glume is similar to the third glume but smaller, paieate with rudi* 
mentary anthers and two fleshy lodicules. The fifth , sixth and 
seventh glumes are imperfect and gradually decreasing in size, 
and with awns varying in number from 5 to 8, 3 to 5, and I to 3, 
respectively, minutely paieate or not 

This grass grows well in black cotton and rich loamy soils and is 
a hardy one. Cattle seem to eat this grass. 

Distribution . — Fairly common in the plains in the Deccan 
districts and in the Coromandel coast districts. 



42. Eragrostis, Beauv. 

These are slender, glabrous, annual or perennial grasses. St 
ire usually erect or geniculately ascending, very rarely prosti 
Leaves are narrow. Inflorescences are open or contracted panic 
*arely spikes. Spikelets are usually strongly laterally compres 
S, to many-flowered and not articulate at the base ; rachill 
ough and persistent, jointed above the empty glumes and in s< 
tlso between the flowering glumes, not produced beyond the 
tlume. Glumes are many, broad, obtuse, acute or mucron 
lever awned, dorsally rounded and keeled ; the first and the sec< 
flumes are much shorter than the spikelet, equal or unequal, em] 
persistent or separately deciduous, i-nerved or the second 3-ner\ 
isually membranous. Flowering glumes are imbricating, 
ength deciduous from the rachilla, 3-nerved, all bisexual or 
ppermost and rarely the lowest imperfect, ovate to lanceol; 
lembranous to chartaceous, usually glabrous, the lateral ner 
hort not reaching the mid nerve ; palea are broad, membrane 
eciduous with its glume or persistant on the rachilla with t 
mate smooth or scabrid keels. Stamens are three rarely t^ 
>vary is glabrous with two styles ending in plumose stigm 
rain is minute, globose, obgloboid or obovoid, free in the glu 
nd the palea 


KEY TO THE SPECIES 

A. Spikelets panicled. 

B. Rachilla of spikelets more or 
less jointed and breaking up from 
above downwards. 

Panicle more or less contracted 
and margin of flowering 
glumes not ciliate 
Spikelets 1/20 to 1/6 inch 
long; grain obovoid; 
stamens 2 ; panicle narrow 
interrupted, 6 to t8 inches 
long 1 E. interrupta. 

BB. Rachilla of spikelets tough, per- 
sistent . flowering glumes falling 
away from base upwards. 

C. Spikelets pedicellate. 

Spikelets flat, ovate-elliptic 
or oblong, lateral nerves of 
flowering glumes very pro- 
minent and straight, almost 
percurrent ; palea decidu- 
ous with their glumes 2 E. amabilis. 



Spikelets less compressed, 
linear or linear-oblong ; 
lateral nerves less promi- 
nent; not fascicled, long 
pedicellate and divaricate 
when ripe. 

Leaf margins without 
glands. Spikelets ver- 
satile, narrow, linear I 
inch or more long, 
branches of panicle 
solitary ... 3 

Leat margins glandular. 

First glume i-nervedand 
second glume 3-nerved 4 

First glume and second 
glume I-nerved 5. 

Spikelets small, l A inch or 
less, branches of panicle 
whorled 6. 

CC. Spikelets sessile and 
jointed on the very short 
densely crowded branch- 
lets o fa tall, narrow raceme 
like panicle, deciduous, 
acute, much compressed, 
imbricate and secund 7. 

A.A. Spikelets in a long terminal spike. 

Spikelets distichously spreading, 
secund, keels of palea winged . 8. 


E. treinula. 

E. majoi. 

E. Willdenoviana, 

E. pilosa. 

E. cynosuroides. 

E. bifaria. 



Eragrostis Interrupta, Beam. 

(Far. Kcenigii, Stapf.) 

This is a tall grass, annual or perennial, with erect stems I 
feet or more. 

The leaf-sheath is glabrous and close. The ligule is a si 
fimbriate membrane. Nodes are glabrous. 

The leaf-blade is narrow, flat, acuminate, glabrous on both si 
3 to 10 inches long. 

The panicle is erect, narrow, contracted, with branchei 
pseudo-whorls and varying in length from 6 to 18 inches, bran< 
are slender, filiform, two or more arising from the same level, 
3 inches long. 

The spikelets are small, pedicellate, smooth, usually 6 tc 
flowered, pale but often tinged with red, the rachilla is joii 
between the flowering glumes, and breaks away from above dc 
wards. The empty glumes are very small, subequal, ovate-obl 



Fig 217. — Eragrostis interrupta. Var. kcenigii. 

I. Two spikelets, 2 and 3. empty glumes , 4. empty glumes with two flow 
glumes and their palea , 5 flowering glumes and palea , 6. ovary and two stan 
h grain. 

lyaline, obtuse and 1-nerved. Floral glumes also are small 
slightly longer than the empty ones, ovate-oblong, obtuse , 
Daleate, palea is linear-oblong with smooth or scabrid ke 
Stamens are two with small anthers. Grain is obovoid. 

This grass is a very variable plant and has a tew varieties, 
me described above is Var. Kcenigii Stapf., and this is the one 1 
>ccurs very widely. The other two varieties which occur v 
•arely are (i) diarrhena Stapf. and (2) tenuissima Stapf, The for 
s a tall plant with very narrow panicle and spikelets and the la 
•ither tall or short and with a panicle bearing very slen 
iivaricate branches. 

This grass usually occurs in clayey soils especially on the bui 
md in the paddy fields. 

— Thrnmrhout India, Burma and Ceylon. Also 



Eragrosus amaoms, w. a a. 

This is an annual tufted grass with slender, glabrous, erect or 
miculately ascending stems, 6 to 18 inches, leafy chiefly at the 
ise. 

The leaf-sheath is glabrous and smooth. The ligule is absent or 
;ry obscure. 

The leaf-blade is lanceolate-linear or linear, narrowed from a 
•oad sub-cordate base to an acute tip, smooth and flat. 

The panicle is ovoid-oblong or oblong, open or contracted, spar- 
gly branched; branches are filiform, solitary, ramifying from 
;arthe base; rachis and nodes are glabrous. 



Fit. 2i 8 — Eragrostis amabilis 

A portion of a branch with ^pikelets , 2. a single spikelet , 3 and 4 empty glutr-es ; 5. 
and 6 a flowering glume and its pale.i ; 7 lodicules, stamens and ovary ; 8. gram 

The sptkelets are ovate-oblong or linear-oblong, pale or purplish 
6 to l /z inch, up to SO-flowered, rachi 11a is tough with very short 
ternodes. The glumes are very closely and distichously imbri- 
ting (and hence spikelets are pretty) ; the empty glumes are sub- 
[ual, ovate-lanceolate, acute or cuspidately acuminate, I-nerved, 
25 to 1/16 inch long. Flowering glumes are broadly ovate or 
borbicular, mucronulate, punctulate, with the lateral nerves 
ui-distant from the margins and the median nerve, and produced 
r up towards the median nerve ; palea is broad, shorter than its 
ume, deciduous with it, and with winged and scabrid keels. 
amens are three. Grain is obovoid-ellipsoid, smooth, laterally 
impressed, reddish-brown. 

This grass is abundant in wet places on the hills and fairly 
mmon in the plains though not abundant. 

Distribution —Throughout India and Ceylon. 





aragrusus ureDQia, Hochst. « 

f 

This is an elegant annual grass, Stems are tufted erect or 
metimes gemculately ascending, branching freely, 6 inches tb 
eet. 

The leaf-sheath is smooth, glabrous, shorter than the internodes, 
coming purplish when dry. The hgule is a ridge of short 
irs. 

The leaf-blade is linear-lanceolate, tapering to a fine point, rigid, 
abrous or sparsely hairy, but with prominent white hairs near 
e mouth of the sheath at the base, I to io inches long and i/i a to 
'6 inch broad, the base is rounded and the margin eglandular 
d very finely serrate 

The inflorescence is a large, effuse, nodding, pyramidal or oblong 
nicle, much branched, the peduncle being as long as the rest of 



hi(t, 220,— hragrostis tremula ' 

i Spikelet ; 2 and 3. the first and the second glume ; 4 and 5. flowering glume and 
its palea ; 6 . stamens, ovary and lodicules 

e plant ; branches are slender, solitary, suberect, drooping, rather 
igled, scaberulous, 3 to 7 inches long with very fine capillary 
an chiefs; all the axils of the branches and branchlets have long 
ute hairs. 

The sptkelets are linear, narrowed upwards, glabrous, flattened 
ile green or purple tinged, few to 70-flowered; pedicels are 
jnder and capillary, longer or shorter than the spikelets ; rachilla 
zigzag and glabrous. The first two glumes are subequal, ovate, 
■ute, one-nerved, keel obscurely scaberulous, membranous. The 







Kr», 221 -Eragrostis majur, 



Eragrostis major, Host 

This is an annual tufted grass. Stems are erect or geniculate 
ascending, usally short, leafy and branched below, glabrous ai 
shining, % to 2 feet long. 

The leaf-sheath is glabrous, striate, shorter than the internodt 
keeled with tubercles or glands on the keel and also on some 
the smaller nerves on the sides, and bearded with long white hai 
externally at the mouth. The nodes are glabrous purple, shinir 
and with a glandular ring below. The hgule is a ridge of lor 
hairs. 

The leaf-blade is linear-lanceolate or linear, tapering to a fir 
point, glabrous, flaccid, margins finely serrulate and glandula 
base rounded, varying in length from l /i to 10 inches and in breadt 
3/ r 6 to 7/ 16 inch ; the midrib is prominent and with a row of glanc 
beneath and there are 3 to 5 lateral nerves on each side of th 
mid-nerve. 



Kig ‘222.— Eragrostis major, 

1. A branch with spikele^s ; 2 and 3. empty glumes ; 4 and 5. dowering glume and 
its palea , 6 grain. 

The panicle is ovate or ovate-oblong, on a short, smooth, 
leduncle, usually open and stiff; branches are usually many, sub- 
olitary or fascicled, spreading or suberect, capillary, stiff, again 
iranching from near the base and about 3 inches long ; rachis 
■> angular, with glands and tufts of sparse white hairs at the angles 
f branches and branchlets 

Spikelets are linear to ovate-oblong, compressed, pale or green, 
ametimes purple tinged at the base, few to 40-flowered and occar 
lonally up to 70-flowers, 1 '8 to I inch. 

The empty glume* are subequal or the first is a* little shorter, 
vate, acute, membranous, keeled, and sometimes the keels with 
lands ; the first glume is usually one-nerved (rarely obscurely one- 

V nnrl fin ^ n/j/ <■*•/***** 1 ir f « /«••«?/>/] 



The flowering glumes are broadly ovate, oblique, obtuse, sornfe 
les with a minute mucro, sub-chartaceous, puncticulate, strongly 
'ee-nerved, paleate, about i/ia inch long ; palea is shorter than the 
ime, curved, obovate-oblong, keels ciliolate and persistent. 
mens are three with very small pale yellow anthers. Stigmas 
; two and white. Lodicules are very small. Grain is globose 
ldish brown, minutely and obscurely lineolate. 

This grass is a very common weed occurring in cultivated dry 
Ids all over this Presidency. 

Distribution .— Throughout India and Ceylon in the plains and 
j hills. Occurs also in tropical and sub-tropical parts of Asia 
i Africa. 




Eragrostis Willdenoviana, Nees, 

This is a tufted annual. Stems are leafy at the base, erect or 
geniculately ascending, slender but rigid, varying in length from 
4 to 18 inches. 

The leaf-sheath is smooth, cylindric, glabrous, outer margin 
ciliate ; tufts of long hairs are present at the sides of the margin of 
the sheath, just outside close to the hyaline patch. The ligule is a 
fringe of short white hairs. The nodes are greenish or with a 
tinge of purple, glabrous and with a glandular ring below. 

The leaf-blade is lanceolate-linear, pointed, flat, rigid, the 
margin is very minutely serrulate, glandular and occasionally also 
with fine long hairs ; the upper surface is somewhat rough, the 
lower smooth and both with fine long scattered hairs or glabrous. 

The inflorescence is a stiff open panicle, ovate to oblong, 2 to 
4^2 inches long on a slender, terete, glabrous peduncle; the 
main rachis is angular, slender with glandular scars, a little below 
he attachment of the branches ; the branches are capillary, grooved 
stiff and spreadmg with small glandular scars just above the node. 



I' K, 224 — FngrOsus Willdenoviana. 

1 Spikolets , la 1st glume , 2 and 1* the second glume; 3 and 3a 
the (lowering glume , 4 palea of tlu ilowenng glume ; 5 lodicules, stamens 
and the ovarv f> grain 

ie spikelets are elliptic-oblong to linear, % to V\ inch by about 
zo inch, greenish or tinged with purple, few to about 25 (or some- 
nes even up to 42) glumed, pedicellate; pedicel is capillary, 
ooved and angular, with a glandular ring about the middle, 
reading sometimes at right angles, rachilla is persistent. 

Emptv glumes are unequal. The first glume is hyaline very small, 
rveless or one-nerved, subacute or subobtuse ; the second glume 
much longer than the first glume, ovate-oblong subacute, keeled, 
mbranous and one-nerved. Flowering glumes vary from about 12 
30 and in spme well grown plants as many as 42, broadly ovate, 
use or subacute, rigidly membranous, three-nerved (one median 



and two marginal) glabrous, keeled and keels are scaberulous 
the apex; palea is oblong linear, a little curved, persistent, a 
smaller than the glume, two-keeled ; there are three stamens 
small purplish anthers and two small lodtcules . The grair 
oblong truncate at both ends, reddish brown, with a promi 
groove on the dorsal side ; embryo occupying nearly half the lei 
of the grain. 

This grass grows abundantly in somewhat rich soils all i 
the Presidency and cattle eat it. It grows quickly and bears a 
amount of foliage. 

Distribution . — Madras Presidency in the plains; also occurs 
Ceylon. 



crugrusus piiusa, oeaut/» 

This is a densely tufted annual grass. Stems are usually erect, 
der and simple, flaccid, 3 inches to 3 feet. 

"he leaf-sheath is compressed, glabrous and bearded with long 
s close to the mouth. The ligule is a ridge of hairs. 

"he leaf-blade is short, narrow, finely acuminate, 1% to 4 
es. 

"he panicle is oblong to pyramidal, flaccid, open or contracted 
t or inclined, 2 to 8 inches ; rachis is hairy or glabrous ; bran- 
are very fine filiform or capillary, more or less whorled, 
ir six inches long ; branchlets are still finer and capillary. 

'pikelets are linear, grey tipped with purple, or often purplish, 
tered, 1/8 to 1/5 by 1/30 to 1/20 inch, with pedicels shorter or 



tlG. 225.-— hragrostis pilosa. 

I. A portion of a branch with spikelets, 2 and 3 empty glumes , 

4. flowering glumes , 5 palta , 6 gram. 

jr than the spikelets. The empty glumes are hyaline, very 
ual, nerveless or the second which is ovate-lanceolate and 
r than the first faintly I-nerved. The flowering glumes are 
k acute, paleate, 1/10 to 1/8 inch ; palea is sub-persistent and 
of palea scaberulous. Stamens are three with small violet 
»rs. Grain is ellipsoid laterally pointed at the base, 
his grass occurs in wet places or close to the margins of 
s, marshy situations all over the Presidency. 

'stnbutwn . 1 — All over India and also in South Europe and 
warm countries. 



Eragrostis cynosnroides, Beam). 

This is a tall perennial grass freely branching from the 
and with stout stolons covered with shining sheaths. The 
stock is stout and creeping. The stems are tufted, smooth, e 
with fascicles ot leaves at the base I to 3 feet high. 

The leaf-sheath \ s glabrous, slightly compressed, distinctly ke 
as broad or slightly broader than the blade at the mouth. L 
is a line of short hairs. 

The leaf-blade is linear, rigid, glabrous, acuminate with fili 
tips, and finely serrulate margins, varying in length from 2 t 
inches and the basal leaves sometimes reaching 20 inches. 

The panicle is strict, erect, narrowly pyramidal, often u 
rupted, varying in length from 6 to 18 inches and breadth froi 
to 2 inches. Branches are many, short, crowded, densely cloi 
from the base with sessile, imbricating, much compressed deflt 
spikelets. 



Fig 226 —Eragrostis cynosuroides 

I. A branch with spikelets , 2. flowering glumes with their paled ; 3 and 
4. emtpy glumes ; 5 and 6. flowering glume and us palea. 

The spikelets are secund, bisenate, shining, pale brown, Vi \ 
long, up to 30-flowered. The empty glumes are unequal, the sec 
being the larger. The flowering glumes are coriaceous, ov 
acute as long as the second or slightly longer, paleate, pale, 
sub-coriaceous and shorter than the glume. Stamens are th 
Grain is obliquely ovoid, laterally compressed. 

This grass grows usually in moist sandy loams, sand du 
and is very common on the Coromandel coast and in the Dec 
Districts. 

Distribution ,— Throughout in the plains of India. 


tragrostis bifaria, Wight Ex Steud. 

This is a densely tufted perennial grass. Stems are simple 
erect, glabrous, somewhat compressed, I to 3 feet high, and the 
base clothed with the old remains of the leaf-sheaths. 

The leaf-sheath is scaberulous, keeled. The ligule is a line oi 
fine hairs. 

The leaf-blade is wiry, narrow, linear, flexuous, rigid, acute, 
smooth, flat or complicate, keeled, 2 to 3 inches long and up to 1/6 
inch wide. 

The spikes are solitary, 10 to 12 inches long bearing spikelets 
unilaterally 



Hu 227 — Kragrostis bifana 

I and la. Spikelets , 2 and 3 empty glumes; 4 and 5 the 
flowering glume md its palea , 6. the ovary, stamens and the lodi cules 

The spikelets are ovate or ovoid to oblong, much compressed, 
usually 15- to 20-flowered and up to 40 and then linear, % to % 
inch long, spreading, green or olive grey. The empty flumes are 
one-nerved and keeled. The first glume is longer than the second 
glume, very acute or acuminate. The second glume is smaller than 
the first, with stout rounded keel. The flowering glumes are as 
long or slightly shorter than the first glume, broadly ovate, sub- 
acuminate, with faint nerves and paleate ; palea is shorter than its 
glume and with ciliate wings to the keel. Stamens are three. 
Gram is free. 

This grass is very common in the plains in somewhat wet 
situations all over the Presidency. 

Distribution .— Deccan Peninsula in India and also in Tropical 
Africa. ' , k . 



A very small densely tufted erect annual Leaves are lilifoi 
lie inflorescence is a simple slender curved spike. Spikelets i 
try minute, one-flowered, lialf immersed in the altemati 
istichous cavities of the rachis of the spike ; raclilla is tardi 
here are three glumes in the spikelet. The first glume is vr 
mute, empty, hyaline and persistent The second glume is line, 
nceolate, rigid, empty, persistent recurved when old, tip ohti 
emarginate, The third glume is shorter broader, hyaline, or 
irved, obtuse or truncate, (An is narrow with smooth ke 
idicules are not found, Stamens are three, Grain is obloi 
rete and free, 



Oropetium Thomaenm, Trin. 

This is a very small densely tufted annual grass, never exceed 
1 g 3 inches in height and with compressed slender, tough stems. 

The leaf-sheath is compressed, membranous, short and open 
'he hgtde is an erect lacerate membrane. 

The leaf-blade is filiform, shorter or longer than the stem, ered 
r curved, coriaceous with the margins sparsely ciliate with long 
rict hairs, l / 2 to I inch long. 

The spikes are solitary or fascicled curved on very short branches 
to I l /i inches long; rachis is green, undulating, tetragonous 
ith a broad central nerve on the flat faces 




I Spike; 2 spikelet ; 3 and 4 empty glumes, 5 dowering glume; 
6 and 7. dowering glume and us pale.i , 8 the ovary, stamens and lodicules 


The k s pikelets are very small, one-flowered, half immersed in the 
ternating distichous cavities of the rachis. There are three 
trnes in the spikelet. The first glume is very minute, hyaline 
d sunk in the hollow of the rachis. The second glume is the 
ngest, linear-lanceolate, rigid, tip obtuse or emargmate, slightly 
nvex with a broad thickened centre and recurved in fruit. The 
rd glume is shorter than the second, hyaline, broader obtuse, 
mi-circular in profile, excessively membranous, with the callus 
arded and paleate ; palea is smaller than the glume. There are 
ree stamens. Grain is oblong, terete, free. 

This small grass is very common all over the Presidency in the 
ains in moist places. 

Distribution .— Plains of India, Burma and Ceylon. 




GLOSSARY, 


A 


Acuminate 

Acute 

Adventitious roots 

Aieurone layer ... 

Amplexicaul 

Apiculate 

Oppressed 

trticulate 

luricle 

twned 


applied to the apex of a leaf having a gradually diminishii 
point, 49 

applied to the apex of a leaf distinctly and sharply pointed b 
not drawn out, 53 

roots which do not arise from the radicle or its subdivision 
but from parts other than these, 7. 
a special peripheral layer in the grain of grasses, consisting 1 
cells filled with proleid granules, 18 
applied to the base of the leaf when it embraces the stem, 12. 
said of the apex when it has a sharp, short point, 
lying fiat for the whole length ol the part or organ, 59. 
jointed, 45. 

outgrowth at the sides close to the ligular region, II 
having an awn, that is, a bristle-like appendage, especially c 
the glumes of grasses 


iifarious ... 
linate 
tiade 
Iristles 
tulbous based 
tulliform cells 

itindie sheath 


B 

disposed in two rows or ranks on the two sides, 49. 

in pairs, 53. 

the expanded portion of a leaf, 2, 10 

stiff hairs, 45 

having an inflated base, 66. 

thin walled cells occurring, at intervals, on the epidermis c 
some grasses, 35 

sclerenchymatous cells or fibres found round the vascula 
bundles of the monocutylcdonous type, such as those 0 
grasses, 20. 


alius 

aryopsis 

hartaceous 
iliate 
iliolate 
lavate 
laveilate ... 
>leorhiza ... 

>llar 

mduplicate 

involute 

iriaceous ... 

irymbosely 

inite 

isped 

meate 

cspldate ... 


C 

the projecting part or an extension of the flowering glume belov 
its point of insertion, 16S. 

a one celled, one-seeded, superior fruit 111 whu li the pcricarj 
has fused with the seed-coat, 
paperv, 1 e,, thin and somewhat rough, 47 
. fringed with hairs, 54 
. very sparsely fringed with hairs, 70. 
club shaped, 104. 

... thickened towards the apex, 252, 

... the sheath of a monocolyledonous embr\ o which is pierced b) 
the radicle during germination, 18 
the white or colourless band at the lusc of the blade of a grass 
leaf just where it joins the sheath, 3 
... folded together lengthwise, 12. 

... rolled round from one margin to the other, so that one margin 
is inside and the other outside, 12. 

... leathery, 49 

... arranged m corymbs, i.e., flat — topped flower clusters, 56. 

.„ bearded with weak, long hairs, 137. 

... curled, 59. 

... wedge-shaped or triangular, 49. 

. tipped with a small triangular piece at the apex, 70. 


‘CUBkbent ... ... reclining but with the upper part ascending, 80. 

gitate ... ... fingered, arranged at the end of the stalk, £1. 

the «exes seoarated on two distinct individuals^ 45. 



E 


Embryo 

Endodermis 

Exodermis .. 

Extra vaginal 

... young plant contained in the seed, 18. 

... the innermost layer of the cortex abutting on and f 
sheathing layer round the stele, 3p 
... the layer or layers of thickened cells beneath the p 
layer of roots, 32. 

applied to shoots or branches that come out piercing 
sheath in grasses, 9. 

Fascicle 

Filiform 

Flexnons 

Foveolate 

F 

... a cluster or bundle, 95. 

... thread shaped, slender and thm, 54 

... bent alternately m opposite directions, 62. 

.. marked with small pits, 180. 

Genicnlately 

Geminate .. 

Germ-sheath 

Gibbous 

Glabrescent 

Glabrous 

Glaucous 

Glume 

G 

... bent abruptly so as to resemb’e a knee-joint, iiS. 

... in pairs, 59 

a sheath enclosing the bud or the plumule, in 1 giam, 18* 

. convex or rounded, 77 
. slightly hairy but becoming glabrous, S9. 

... quite smooth without hairs, 89. 

.. covered with a bloom, 160 

the chally two-ranked members found in the mllorescei 
grasses 

Hirsute 

Hyaline 

H 

. covered with fairly long distinct halts, 90. 

. colouiless or translucent, 51 

Imbricate ... 
Internode ... 
Intravaginal 
Involucel ... 

I 

overlapping, 49. 

. poition of a stem between two nodes, 2 
,.. growing ouL from inside the sheath. 

, a ring of bracts surrounding several spikelels, 1 20 

Keeled 

K 

. having a ridge along the length, 50 

Lemma 

Lignle 

.odicale 

L 

the flowering glume of a glass, 15. 

. the thm, scarious projection found at the top of the le if sh 
where itjoinsthe blade in grasses, 3. 
a small scale outside the stamens jn the flower of grasses 

lembranoas 

lonoecious 

[otor cells 

ucronate 

M 

. thm and semi-transparent, 51 

stamens and pistils on separate flowers, but on the s 
individual, 144 

large thm-walled cells occurring m the epidermis of the lei 
of some grasses, 35 

possessing a short and a s'raight point, 70. 


N 


>de .. 


the part of the stem which has a leaf nr the lcnn* in the a t 



p 


Palea 

Pectinate 

Pericycle ... 

Phloem 

Pileole 

Piliferous .. 

Pistil 

Plumose 

Prophyllum 

Protandry (proter- 
andry). 

Protogyny (protero- 

gyny) 

Puberulous 

Pubescent 

Punctate 

Pungent 


the inner glume in the spikelet of grasses, 4, 
pmnatifid with narrow segments which are set close like 1 
teeth of a comb, 162 

the outermost zone of cells of the stele immediately within I 
endodernus, 32. 

the portion of the vascular bundle towards the cortex, 19. 
another name for germ-sheath, or the sheath covering t 
plumule in the gram, 18. 
bearing hairs, 31 

the female organ of a flower, consisting of the ovary, style a 
stigma, 1 6. 
feathered, 51 

the first scale-like leaf of a branch found where it joins the im 
stem, 10 

anthers ripening before the pistil in the same flower, 1 6. 

pistil ripening before the anthers in the same flower, 16. 

slightly hairy, 62 

clothed with soft hair, 62 

111 irked with dots, pits or glands, 63 

ending in a rigid and shirp point, 59. 


R 


Raceme 

Rachilla 

Rachis 

Retuse 

Rhizome 

Rugulose 


a centrifugal or indeterminate inflorescence with stalk* 
llowers, 13. 

a secondar> axis m the inflorescence of the grasses, the axis 
the spikelet, [3. 
axis ot an inflorescence, 13. 
with a shallow notch at the apex, 67. 
root-stock or under ground stem prostrate on the ground, 5 
somewhat w nnkled, 90 


Seabemlous 
Scabrid 
Scale .. 
Sclerenchyma 

Scutellum 

Second 

Serrate 

ietose 

ibeath 

ipatbaceous 

Jpiciform . 

►pike 


iquarrose 

itipe . 

itipitate 

tolon 

triolate 

ub'Coriaceous 

ubulate 


S 

. slightly rough due to the presence of short hairs, 69. 

. somewhat rough, 75. 

. a reduced leaf, 10 

.. elongated cells with pointed ends and much thickened cel 
wal 1 . 

the single cotyledon found in connexion with the embryo 1 
grass grains, 18. 

.. directed to one side only, 47 
.. beset with small teeth on the margin, S3 
beset with bristles, 102 

... the tubular lower part of a leaf in grasses, 2 

having a large bract enclosing a flower cluster, 104. 

, spike like, 13 

. . an inflorescence with sessile flowers on an elongated axis, th 
older llowers b< ing lower down and the youngtr towards th 

top, 13 

inugh with outstanding processes, 120 
... a short stalk of a gyn i cium, 90. 

... having a short stalk, 62 

any basal branch which is disposed to root, 15 
... marked with very fine longitudinal parallel lines, 49. 
somewhat leathery, 47 
finely pointed, 121. 


riquetrous 
runcate ... # 
umid 

urbinate ... 


three-sided or edged, 47 
as if cut off at the end, 60. 
swollen , 66. 

cone-shaped or top shaped, 120. 
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(Asterisks denote Figure Numbers.) 


Aerial roots, 6, 8 # , 9* 

Agrostidea', 44, 220 
Aleurone layer, rS 
Andropogonea , 44, 138 
Andmpogon, 15, 182 

,, inflorescence, 13 

,, * annulatus, 204, 160*, 1 61* 

„ asper, 195, 155* 156* 

,, (aricosus, 201, 159* 

M „ section of stem, 

26, 33*, 34* 

,, contortus 5, 207, 162*, 163* 

,, , ligule, 13 1 

,, fovcolatus, 185, 138*, 1 ;9 

,, montuola, 199, r 58 ,r 

,, pertusus, 5, 191, 152*, 153* 

,, pumilus, 18S, r<;o*, 151* 

„ Schivnanthus var. cisius, 

209, 164* 

,, Schienanthus, ligule, 13* 

„ Sorghum, 6, 67, S # 

,, ,, section of grain, 

20*, 2I # 

,, Sorghum, section of root, 32, 

45*, 46* 47* 

,, squarrosus, 193, 154*. 

„ Wightianus, 197, 157* 

Anthistina, 211 

,, tremulji, 212, 165* 

A pi u dew, 139 
Apluda, 170 

,, vana, 171, 142*, 143* 

Apocopis, 164. 

,, Wightu, 166, 139*, 140* 
Anstida, 221 

Adsccnscionis, 22$, 171*, 172* 
funiculata, 229, 177* 

I fvstrix, 226, 174* 
lodicules, 15 

mutabilis, 228, 175*, 176*' 
sttacca, 225, 173* 

,, leat structure, 36, 37. ?S, 
jo. *? 4 * * 5 s ;* 

Aiundo l)ona\, 9, 10# 

Auncies, 11, 13* 

Axonopus, 46, 106 

,» cimicmus, io 5 , 107*, 108* 


Cambium, 19 
Canopsis, 17 
Cenchrus, 46, 120 

„ biflorus, I2i, 1 17* 

,, catharticus, 122, ri8* 

Cham.vraphis, 46, 10 1 

,, spmescens, 102, 10 
Chloridea’, 44, 220 
Chlons, 1$. 257 

baibata, 264, 199*, 200*, 
,, ,, leaf-folding, 12, 

, , , , rachi'la, 16 

, Ilournei, 267, 202*, 205* 
„ incnnipleta, 258, 196* 

, , lodicules, 15 
, montana, 270, 204*, 205# 
,, tenella. 259, 197* 

,, virgata, 260, 198* 

Closed vascular bundle, 19 
Chjoroph) Ilous layer, 33 
Coix, 45, 140 

„ Laehryma-Jobi, 141 , 126* 

,, unisexual spikelets, 15 
Coleorhiza, x8 
Collar, 3, 12 
Commelina, 14 
Conduplicate, 12, 16* 

Convolute, 12, 16* 

Cynodon, 248 

,, Barben, 255, 194* 195* 

,, dactylon, 9, 250, 190*, K 

,, mtermedius, 252, 192*, j< 

,, rachilla, 16 


Diaphragm, 31 
Digitaria, 15. 45, 51 

, , longiflora, 59, 76*, 77* 

, .sanguinalis, rachis, 13 

sanguinalis var cilinris , 
7 1*, 72 * 

,, singuinaiis var extensu 

74 *) 75 * 

, , sanguinalis var. Griffithii, 

Dinebra, 277 

,, arabica, 279, 2io # , 21 1* 

,, , , rachilla, 16 

,, ,, spikelet, 14, 17 * 


Bamboo, 1 1 
Bearded node, 9, j 1* 
Blade of leal, 10 


Eleusine, 2 72 

, , feg) pliaca, 5*, 276, 208*, s 
leaf folding, 12 





Smbryo, 18 
Cndodermis, 32 
Snteropogon, 246 

mchcoides, 247, 189* 

inflorescence, 13 

»» ” 

Jpidernns, 21 

„ of leaf, 34 . 49 *. 5 °’ 

iragrostis, 292 

)( amabilis, 295, 218# 

,, bifana, 3 ° 7 1 22 7 * 

J? cynosuroides, 306^ 226 

interrupta var. Ivoemgii, Z 94 . 
” 217* 

Tr section of 

stem, 27, 36* 

„ major, 12,300, 221 *, 222 * 

,, pilos.1,305, 225’* 

,, tremula, 297* 219*, 220* 

,, ,, panicle., 13 

,, Willdenoviana, 303, 223*, 224* 

leaf margin, 12 
' (> leaf structure, 

37 . 39 . 56 *. 

57 * 

panicle, 13, 13 

Temochloa, 162 

muricata, 103, 1 30* 
nochloa, 1 5. 45 1 60 , __ „ 

polystachya, 62, 7S*, 79 
** structuie of leaf, 

” 35, 51* 

Tr sec tion of stem, 

” ” 22 27 1 . 2S* 

uandropogonca , 139 

xodernus, 32, 4 6 * , „ 

xtravagmal bianih or shoot, 9 


estucacca 1 , 44, 283 
ibro- vascular bundle, 20 
loral diagram, 16, 1 9* 


Isehaemum ciliare, 159, 9*, I 35 w > I 3 ° 
,, laxum, 160, 137* 

„ pilosum, 6, 156, 133* 134* 

„ rugosum, 153, 132* 

Isedema, 2I4 

„ anthephoroides, 219, 169*, 
„ laxum, 216, 166*, 167*, 16S 


L 


Lanceolate, 11, 14* 

Leaf, 9 

Leaf-blade, 2, 3 
Leaf-sheath, 2, 3, 

Leaves, forms of, II, 14* 

,, margins, 12, 15* 

Leersia, 123, 124 

,, hexandra, 125, 119* 

„ stamens, 15 

Lemma, 1 5 
Leptochloa, 281 

,, chimmsis 282, 212* 

Ligulc, 3 
Linear, 11, 1 4* 

Lincar-lanceoIaLc, II, 14* 
Lodicules, 4, 15, 4* 

Lophopogon, 167 

M tridentatus, 168, 141* 

M 


Mamsaris, 179 

,, granulans, 180, 147* 

„ rachis, 14 

Maydcv, 138 
Mnesithea, 177 

,, la vis, 178, *46* 

Motor-sells, 35, 5 2# > 55 % 57 *. 

68 * 


N 

Nodes, 2, 9, 11* 

,, bearded, II* 


erm sheath, 18 
labrousnode, 9, n # 
lumes, 4, 14 
rain, 17 
racik a, 243 

„ nutans, 244, 187* ^ 
Roy lean 1, 245, 18S* 
round tissue 21 


H 

ackel, 16 

eteropogon contortus, 207, 103 
ordece, 44, 283 
ygrorhi/a 123, 126 

„ anstata, 127, 120* 

stamens, 15 


lperata, 146 „ 

arundmacta, 1 47 -> 12:5 
ternodes, 2, 21 
tra vaginal branches, 8 


O 


Ochlandra, 15 

Open vascular bundles, 19 

Oropetium, 308 

Oropetium Thom rum, 509, 228* 
Oryra, 19* 

sativa, 10, ri, 13* 
Orj/a.^43, 123 


P 

Palea, 4, 14 
Pameacea;, 43, 45 
Paoice.T., 43 
Panicle, 13, 14 
Pamaum, 15, 16,45, 46, 64 
Pamcum colonum, II, 28, 30, 80,89*, 
,, leal-apex, 12 

, leaf-structure, 37 , 

40, 58*, 64* 

tt „ section of stem, 28, 
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Piliferous layer, 31, 44 * 

Piper, Piper 

Pistil, 16 

Pitted vessels, 20 

Plumule, 18 

Poacere, 43 > 220 

Polytoca, 45, 1 [ 43 n 

„ barbata, 144, i 2 7 * , . 

unisexual spikelets, 15 

Pommerculla, 284 * # 

u Cornucopia?, 280,213 .214 

Primary axis, 18 
proph>llum, 10, 12 
Protandry, 16 
Protogyny, 16 

Raceme, 13 
Rachilla, 14, *6 
Rachis, 3 * 13 
Radicle, 18 
Rhizome, 9 
Root-hairs, 3 1 , 44 * 

Root sjstem, 6 

Rottboellia, 14, 1 39 » *73 

exaltata, 175 * M 5 * 

section of stem, 20 , 

” ° 21, 24* 

Myurus, 174 * * 44 * 

Rottb’oelhere, 139 - 

8 

S icchare.e, 138 

Saccharum, 138, 148 f 
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